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FOREWORD OF FIRST EDITION 


The publication of this AFL idiom collection was 
initiated hy the FinnaPl Working Group of 
Frogramming Techniques in spring 1981, when good 
ways of teaching and promoting efficient use of 
APL were being discussed. It is a widely known 
fact that some idiom containing booklets and APL 
workspaces exist. However, the working group 
discovered several deficiencies in the usefulness 
of these sources: difficult and slow access, the 
relatively small amount of idioms and the lack of 
appropriate search methods. These arguments led 
to the decision of building a versatile, easy~to~ 
use idiom Library, from which any APL user can 
find practical tools for daily work. The goal of 
this publication is to promote good and efficient 
APL usage by means of APL idioms, and facilitate 
and speed up APL programming. 


The first and most important source of idioms has 
been the Working Group itself ~ the experience and 
everybody's own idiom reservoirs. The members of 
the group are: 


Arto Juvonen TMT-Team 

Seppo Kaltio TMT~-Team 

Timo Kunnas Helsinki University of 
Technology 

Timo Laurmaa Bank of Helsinki 

Hannu Lehto Datema 

Heimo Penttinen Finnish Broadcasting 
Company 

Tauno Ylinen Ministry of Finance 


Also the following publications were very useful: 


A.J. Perlis, S. Rugaber: 
Frogramming with Idioms in APL, 
APL Quote Quad, vol. 9, no. 4, 1979 

K.E. Iverson: 
Notation as a Tool of Thought 
Communications of the ACM, vol. 23, no. 8, 
August 1980 

Q.1. Franksen: 
Computing ~ An Economy of Thought 
NordDATA8i, Copenhagen 1981 

R.P. Polivka, S. Pakin: 
APL: The Language and Its Usage 
Frentice-Hall, 1975 

R.A. Smith 
A Programming Technique for Non~rectangular 
Data, AFL79 Conference Froceedings, ACM. 
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The Finnish APL Association is pleased to receive 
any comments and new idioms in order to increase 
the versatility and quality of this idiom Library. 


FOREWORD OF SECOND EDITION 


The second edition of the FinnAPL Idiom Library 
differs from the first one in several aspects: the 
number of idioms has been increased from 452 to 
631, most of the idioms have been tested with a 
computer, many errors have been corrected, some 
explanations have been made easier to understand, 
and a function-based index has been included. The 
publication is also introduced in a more compact 
version (FinnAPL Pocket Idiom Library). 


The working group for this edition has been: 


Akif ALi Helsinki University of 
Technology 
Timo Kunnas Helsinki University of 
Technology 
Timo Laurmaa Bank of Helsinki 
Fi nnAPL wishes to thank for the numerous 


contributions by APL users from several countries, 
and is still pleased to receive comments and new 
idioms to help in developing future editions of 
the Library. 


Finnish AFL Association FinnAaPl 
P.O. Box 1005 

SF-001041 Helsinki 10 

FINLAND 


THE USE OF IDIO 


Arto Juvonen 
TMT--Team 


4. INTRODUCTION 
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MS IN APL 


Idiom is a speech form that is peculiar within the 
usage of a given language. In AFL, an idiom is a 
meaningful primitive structure constructed from 
primitive functions. Idiom is characterized by 
ease of recognition, frequency of occurrence and 
flexibility in use. Due to APL's conciseness and 
functional nature the Language contains a large 
number of useful idioms, whose familiarity makes 
the programming effort more efficient and unravels 
programs made by others. 


An idiom is an APL primitive construct like the 
APL primitive and derived functions because of its 
presence in the Language. However, an idiom has a 


special connotation, that cannot be directly 
derived from its constituents. Once the idiom is 
Learned, the meaning can be perceived from the 
program Line without analyzing the structure 
function by function. Let us take as an example 
the ‘ift-idiom [i in a conditional branch 


statement. Due to the expression %LINEf COND the 
program branches to Line LINE, if COND (4 or 0) is 
true. Otherwise execution continues at the next 
line. The expression might be difficult to 
decipher, if the idiom is not familiar. After 
learning the behavior of the idiom the use and 
understanding of it is trivial. 


One of the main characteristics of an idiom is its 
conciseness. It is easy to remember and recognize 
and quick to type. Because of this it is not 
necessary to define an idiom as a function, 
although this is quite common. Idioms are often 
more useful as part of another expression. By 
writing the idiom straight to the function Line 
the naming problem can be avoided. A person 
acquainted with the idiom does not have to know in 
which workspace and with which name the expression 
is saved, and does not have to copy the function 
into the workspace. Also the problem of having a 
different object of the same name in the workspace 
can be avoided. Moreover, the reader of the 
program does not have to recognize the name. It is 
also useful to use idiomatic expressions in the 
Library subroutines instead of the equivalent 
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defined functions to avoid chained calls and thus 
group definitions or copying of defined Library 
functions one by one during the first application 
programming test run. 


The difference between an idiom and a defined 
function can easily be seen. An important 
difference is their Length. Idioms are almost 
always expressed naturally in one Line. A defined 
function may contain more complicated, @.9. 
iterative structures. If an idiom is embedded in a 
defined function, it is useful to write it ina 
general form to allow wider use. Thus in a defined 
function the idiom is hidden in the jungle of 
shape and reshape functions that guarantee the 
compatibility of the arguments. If the idiom is 
written as part of the function Line, the simplest 
form according to the current arguments can be 
used. There are also idioms t! cannot be written 
as a function because of the great number of 
arguments or some other special feature. Such 
idioms are e.g. templates, that can be used to 
create new idioms. 


THE USE OF IDIOMS IN WRITING AND READING PROGRAMS 


No Language contains a perfect set of functions 
for every need encountered in solving problems. 
APL idioms can often be used as APL primitive 
functions. They make the Language more expressive 
and bring the language nearer to the human thought 
structures. Idioms act as an intermediate Language 
in man-machine communication. Thus, mastering a 
group of basic idioms is necessary for efficient 
APL programming allowing the Lines to be written 
from left to right and not a function at a time 
from right to left. 


Idioms act also as a means of convaying thougths 
between the program writer and the reader. 
Understanding a program ig a discontinuous 
process, The meaning of a Line is first unclear. 
After initial research the reader can make a 
hypothesis of the meaning. Additional studying 
verifies the model. Insight is more easily 
attained if the program writer and reader share a 
large number of idioms. Not knowing the idiom 
written by someone else interrupts understanding 
of the program flow. The reader can study the 
result of functions applied to sample arrays 
element by element, but making a hypothesis of the 
meaning of the expression may be very difficult. 


Thus both in writing and reading programs 
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mastering a large set of idioms is an invaluable 
tool. Idioms should be learned early while 
learning other language fundamentals, as this 
helps to organize the students understanding of 
the numerous possibilities of the primitive 
functions and their combinations. Idioms are best 
learned by encountering them in different 
environments and by using them. New idioms can be 
found by using one-line solutions, as this helps 
avoiding splitting of data and thought. 


3. EXAMPLES OF IDIOMS 


Idioms can be classified for example in the 
following manner: 


4. Structural 

2. Sorting 

3. Searching 

4. Tests 

5. Forming boolean vectors 
6. Text processing 

7. Numerical 

8. Object generators 

9. Subvector processing 
10. Templates 


Changing the structure of an array is common 
because of the compatibility reauirements of 
functions. A typical example is forming a vector 
into a one Line matrix Ve(i,eV eV or a ‘column 
vector’ VER(i,pV)eV. A numeric vector can be 
reshaped also with the idiom VeVe.+,0. Often 
operating with higher dimensional arrays may be 
cumbersome. E.g. multiplying an array A of shape 
k,m,n with array B of shape k,m,l,n so that the 
elements along the second axis of A are also used 
for multiplying the elements along the third axis 
of EB necessitates forming a new axis in A after 
the second axis. The new axis is first shaped to 
contain a dimension of length one. The dimension 
is replicated L times by indexing: 

S¢(4,9A0CL2 3 1 4]9A and SeSCi 5 (pROC3]e15 1. an 
array is restructured often by the transpose 
function T8A. The element TEI] specifies, where 


the i:th axis of the argument array will be 
Located in the resulting array. Thus forming a new 
axis after the i:th axis and replicating it n 


times can be generally stated with the idiom 
ChoCIt+i), Lp pABCN, pA) PA. 


Sorting arrays is based on the grade primitive 
function 4. The task of idioms is to create 
suitable numeric arguments for the grade function. 


FinnaPL Idiom Library 
Jul. 43, 1982 


For example a word List can be sorted with the 
idiom I¢A(pA)L8AIM, where A contains the alphabet 
used and M the words to be sorted. By using this 
idiom a sorting of @ ta 10 colums can be 
performed at a time. Sorting a wider matrix or 
taking other factors into consideration requires 
sorting to be started with the least significant 
sorting factor and indexing the next factor with 
the resulting grade vector. E.g. forming the grade 
vector I by using the first two columns of a 
numeric matrix M would be performed by using first 
the second column I[¢4Mf[;2] and then the first one 
TercaMerj; 40). 


Often we have to sort numeric codes in vector A to 
the corresponding sequence S e.g. for summing, The 
required grade vector can be formed with the idiom 
Ie#SiA. ACI] can be used to get the lengths of the 
subvectors to be summed. 


Searching is often based on location function (\) 
or compression of indices L/\plL. The location 
function can be used e.g. to locate the index of 
the first positive element in vector V: (V)0)\1 or 
the index of the first occurrence of vector A in 
matrix M: (Ma.=A) U4. 


Test idioms are very frequent. Good examples are 
the test of numericity of an array A: O€O\OpA, and 
the test of emptiness: O€pA, and the test of 
equalness of all elements in vector A: a/A#ItA. 


Forming a modification of a logical vector is 
often fundamental when using the APL way of 
solving problems. E.9. the following 


transformations can be performed to a logical 
vector (array): 


Turn on all O's after the first 1 


Le 09901014101 
vAL 004 14 7 4 4 
Leave on the i's preceding the first © 
Le + 4: tO 4G! 4 
aANL 441490000 
Leave on only the first i 

Le O40 Be 1 A 
«NE, 9010900 
Create a vector of running even parity 
Le 4. OPO: AAs OF 
#NL PLA OA DS 
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Leave on the first 4 on each group of i's 
Le 014101414 14 
Lo74¥0,L 901900109 
Generally L>((-ppeL)*71)90,L 

Leave on the first group of i's 

Le 944041490 
Laa\LevA\L 011909000 


Leave on the groups of i in B indicated by 
the corresponding 1 in vector L 


Le 6100001401 
Be 4 40.4 Ore Ot 4 
BAAE (LAB) /AC+\B)7140,8 4411000011 


Text processing often aims at finding a character 
or a character string satisfying given conditions. 
Recause AFL primitive functions use a character as 
an element, the text and word processing area 
contains many idioms to perform higher level 
operations. Some examples are deletion of blanks 
from a character vector V: (V#' ')/V, deleting 
Leading blanks (v\V#' ')/V and trailing blanks: 
CAs! ')/1pV)/¥. Replacing each element A in 
vector Vwith B: VICVSA)/\pVIeB is simple, and 
the idiom VIL/\pLI¢BL(LelseA)/I¢AIV] can be used, 
if A and B are vectors. The occurrences of vector 
A in vector V can be located with the idiom 

TE(VET et 71+ pATA. FA) TOC LHI A) / ple Ci mpAd WV. 

In it the possible starting locations are found by 
the initial letter and the length of A. The 
substrings of V. starting from these indices are 
compared with A. 


Vectors are often the most convenient way to 
handle data because of flexible selection and 
indexing. A vector is often divided into variable 
Length parts (subvectors) that must be operated on 
analogously. In the following examples a boolean 
vector F indicates the partitioning of the 
argument vector. 


Fei, 0090 1 
Ati 234 5 7 and Lei 40141 0014 
The lengths of the parts 

ZeZ-"“4V0,Z6 CA OF) /1 pF 421 


The sum of the elements of parts in A 
ZeZ-"“1¥0,Z6 C1 OP) /4NA 490 411 7 


The or-reduction of the parts in vector Lb. 
Ze(P/LIEZ/19ZE (PL) /F 4904 
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A template is a model that can be used to create 
useful structures. In the following templates « 
stands for a suitable function or another idiom. 
Temp late (pA) p«,A means raveling array A, 
operating on it and reshaping it back to the 
original shape. By using this template and a 
suitable idiom we can e.g. change the elements A 
in array S to B: VE(VEA)/\pVe,S]¢B and SeCpS)dpv. 


Using numerical calculation instead of conditional 
branching is often useful. E.g. idiom (XXxB)+YxX~B 
can be used to select an element from X if the 
corresponding element in B is true, otherwise from 
Y. The idiom Xx41 “4{B+1] can be used to negate the 
elements of X indicated by B. 


The template ARBe.«C encourages to use outer 
product to compute all needed combinations and to 
select the needed ones with the diagonal 
transpose. For example adding the vector X to the 
columns of matrix M can be performed with the 
idiom 4 4 20Xe.+M. 
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= THIS IDIOM LIBRARY 


Timo Laurmaa 
Bank of Helsinki 


4. THE FARTS OF THE IDIOM LIBRARY 


4.4 Idiom List 


The Library is based on an idiom List 
634 AFL idioms. Every idiom consists 


containing 


of an APL 


expression, a brief verbal description, the 
description of arguments and parameters, and = an 


index number. The List is 
‘functionally alphabetical’ order; 
very similar idioms will not be 


other. The functionally alphabetical 
listed in the 


expressions 


based on the order of functions 


Table of Functions so that @.9. 


sorted in a 
therefore two 
from each 

order is 


containing 4 are found in the beginning of the 


List and so on. 


The argument description states the requirements 
set to the variables in the expression (arguments 


or parameters). The most common 
include information of the rank = or 


requirements 
shape of the 


array as well as the type, according to the 


following rules: 


- Naming convention of data objects: 


X,Y arguments 
G, parameters 
- A,B intermediate results etc. 
~ Data type expressions 


descriptions): 

C character 

3 logical (boolean) 
integer 

any numeric data type 


any data type, no Limitations 


argument 


- Representation of the ranks of arrays: 


~~ © = scalar 


matrix 
(empty) no Limitations; 


xamp les 


J the shape is 
mentioned separately, if necessary 


~ X¢D2 argument X is a numeric matrix 
oom GETO parameter G igs an integer 


scalar 
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4.2 Fermuted index 


The bulk of this idiom Library consists of an 
alphabetical index sorted according to a so-called 
permuted index (keyword in context) method. This 
method is used in order to facilitate finding 
appropriate idioms with the assistance of typical 


keywords. A verbal description with n words will 
usually occur inn places in the index, at the 
place of each word of the description. This 
provides an easy way to find a suitable idiom even 
if its description is not completely known, The 
index contains a reference to the index numbers in 
the idiom List. If a description corresponds to 
two idioms with numbers clearly unequal, it is 
likely that the desired result can be achieved 
with two highly different solutions (nearly equal 
numbers would indicate similarly built 
expressions). 


4.3 Synonym List 


Same results can be achieved in several different 
ways in APL. This List is a collection of certain 
idioms from the idiom List that perform (at least 
approximately) similar operations. (They may 
differ from each other for instance by 
requirements set for their arguments.) The synonym 
List gives a good insight of how to produce 
similar results in many different ways in APL. 
Studying these differences will certainly help 
widening the understanding of APL idioms and 
expressions. 


2. LIMITATIONS OF THE IDIOM LIBRARY 


APL idiom Library has been designed for the most 
common programming circumstances. Consequently, 
some idioms will not work as desired in every 
special situations. The idioms will generally work 
with at least the default values of a VS AFL empty 
workspace, which usually apply also in application 
workspaces. Fossible circumstances for unexpected 
behaviour of certain idioms might be for instance 


~ OPPe4 Printing precision is small 
~ OCT+¢O.4 Comparison tolerance in high 


The index origin oro deserves special 
consideration. As the default value is one, every 
idiom <unless the desription, states differently) 
will work if O10 = 4. Several idioms include O10 
in the APL expression, which means that the idiom 
works with both possible Of0 values. Exception 
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cases (works only if OF10 = ©) are reported 
separately in the verbal description. The great 
majority of the idioms will work in the expected 
way, independent of parameter values. 


This publication intends to present only efficient 
idioms that promote good APL programming style. It 
is, however, sometimes difficult to decide if an 
APL expression will be efficient in every 
situation. Therefore, especially in handling very 
large data objects there is a danger that huge 
amounts of cpu time will be spent or that a WS 
FULL occurs unexpectedly. If the idiom is goad in 
principle ¢ (X\X)=\pX is a typical example), but 
in some conditions may turn out to be inefficient 
this is mentioned in the verbal description. 
Avoiding WS FULL problem is possible for instance 
with the thumb rule stating that the outer product 
°, may @asily cause a WS FULL if large data 
objects are being handled. 


Some idioms include numeric or character constants 
which make the idioms more recognizable but seem 
to reduce their generality. For instance, the 
idiom DIVIDING A 4600x412 CHARACTER MATRIX INTO ONE 
FAGE contains the constants 400 and 42, which 
clearly have to be modified according to the 
column width and page length. 


Certain idioms contain the delta function 4 needed 
when chaining expressions. If these idioms are 
used, the workspace should contain this function 
defined in the following way: 


VZtA OB 


C1] Zea 
v 


This function causes the rightmost expression to 
be processed first. The leftmost expression will 
then be executed independently of the result of 
the previous one. 


3. EXAMPLES OF THE USE OF THE IDIOM LIBRARY 


3.4 Finding an idiom to perform a desired task 


If we want to use the idiom Library to find an 
expression that underlines a text vector, we can 
examine words UNDERLINE, TEXT and VECTOR in’ the 
index. If the desired idiom belongs to the 
Library, some of these key words will very Likely 
be found in the index. As related idioms are 
described as UNDERLINING A STRING and UNDERLINING 


12 
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WORDS, key word UNDERLINING will show where a 
suitable. idiom can be found. 


3.2 How can decode T be used 


Because the idiom List is sorted according toa 
functional order, most idioms using T are grouped 
in the same part of the List, near its beginning. 
Studying idioms in this way will help learning new 
ways of applying APL functions and thus widen the 
APL way of thinking. 


3.3 Removing duplicate Lines or elements 


3.4 What does 


The index part contains several idioms under the 
keyword DUPLICATE. These idioms have been 
collected to the synonym List. By comparing these 
idioms it is possible to find an expression that 
will work properly and efficiently in the desired 
situation, Like finding different words from a 
word matrix. 


expression Ae.+,0 do 


Idioms based on the outer product can easily be 
found in the idiom List. The verbal description of 
idiom Xe.+,0 shows that this is a way to forma 
one-column matrix from a vector. 
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TABLE OF FUNCTIONS 


GRADE UP & 

GRADE DOWN ¥ 

ENCODE 1 

DECODE 2 

EXECUTE ¢# 

FORMAT * 

BRANCH > 

ROLL / DEAL ? 

MATRIX INVERSION / MATRIX DIVISION 
GEOMETRICAL oO 
FACTORIAL / BINOMIAL ! 
OUTER PRODUCT °.w 
INNER PRODUCT a.w 


SCAN w\ wr 
REDUCTION w/ wt 
TAKE + 

DROP 4+ 


CEILING / MAXIMUM [ 
FLOOR / MINIMUM L 
MAGNITUDE / RESIDUE | 
EXPAND \ 

COMPRESS / 

TRANSPOSE & 

REVERSE / ROTATE 0 © 
MEMBER OF € 

INDEX GENERATOR / INDEX OF 
LOGICAL ~vavwe 
COMPARISON < S$ = 2 > # 
RAVEL / CATENATE , 
AXIS / INDEXING [ 
SHAPE / RESHAPE p 
ARITHMETIC + - x + 
MISCELLANEOUS 


8 


13 


14 


10 


11 


12 


13 


14 


15 


16 


5 rf 
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IDIOM LIST 


GRADE UP A 


L.5%CA4X)+O440X X«D1 
Ascending cardinal numbers (ranking, shareable) 


YUALI\ATAALACH\XITACAYI II X<B13; YeD1 
Maximum scan ([\) over subvectors of Y indicated by X 


YLALT \VATAALACH\X) LT ASVYI I) X*B13 YeDi 
Minimum scan (L\) over subvectors of Y indicated by X 


YUAY]4.=X04X] X*D13 YeD1 
Test if X and Y are permutations of each other 


XLATACH\ Ci pXde+\O0,Y)LA*bX11) X*D1is Yelis (px) +> +/Y 
Sorting subvectors of lengths Y 


YUALX/ACH\X)TA4Y1]) X*B13 YeD1 
Minima (L/) of elements of subvectors of Y indicated by X 


ALACH\X)LA*A4Y I] X+Bis YeD1 
Grading up subvectors of Y indicated by X 


CeXpC,XILOIO+AL ALAS 1tpX]] A AeCA,X)-D10 X«D2 
Sorting rows of matrix X into ascending order 


CoXdpCsXILALAC, QCOpX) pri tpXILAeA, X11] X+D2 
Sorting rows of matrix X into ascending order 


CAACG+1) >UppXIQCY, pX) pX Gel03 YelO3 X+d 
Adding a new dimension after dimension G Y-fold 


(Y+X5Z,.~.-0bAG] X*A13 YeA1s ZeAls ... 3 Gell 
Merging X, Y, Z ... under control of G (mesh) 


(X,YITAAG] X*A13 YeA13 GeBi 
Merging X and Y under control of G (mesh) 


bAX X«D1 
Ascending cardinal numbers (ranking, all different) 


YUALX/ACH\X)TASVYI11) X*Bi3 YeD1 
Maxima ([/) of elements of subvectors of Y indicated by X 


ALACH\X)TAeVY]) X*B1i3 Y*Di 
Grading down subvectors of Y indicated by X 


(YX) TAVG] X+At3 YeAts GeBt 
Merging X and Y under control of G (mesh) 


4YX X+D1 
Descending cardinal numbers (ranking, all different) 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


34 


32 


33 


34 


35 
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XUTAC1+p¥)2Y1QX3 ] 


XA23 


Sorting rows of X according to key Y Calphabetizing) 


XTAt#A<.-QA€X,03) 
Sorting a matrix into lexicographic order 


XLAXI]A.=1pX 
Test if X is a permutation vector 


YUAX+4\X1 


Rotate first elements (10) of subvectors of Y indicated 


1tax 
Index of (first) minimum element of X 


“4 tax 
Index of (first) maximum element of X 


XUCAXIET .5xpX1] 
Median 


CXe" TE CDTO+pXILACL XI, C'"''=X)/1pX] 
Doubling quotes (for execution) 


CX, '*"ECOLO+pXILAC LX)» (¥xpG) pG] 


X«C13 


Inserting Y *'s into vector X after indices G 


CpXd2ACL XI 
Expansion vector with zero after indices Y 


(X,ApHIL ACL pX),ApY] A AtGxp,Y X+A13 


Yeli3 


XBL; 


Y+l03 


X«D13 


G+l03 


Catenating G elements H after indices Y in vector X 


CCAPH) »XILACApY) 1 pX] A AtGxp,Y X+A13 


Yel; 


Gel 03 


Catenating G elements H before indices Y in vector X 


AY1X 
Grade up according to key Y 


A A ALAGI©ACY,X 
Merging X and Y under control of G (mesh) 


XCAYIX]] 
Sorting indices X according to data Y 


XUAXESY151 
Sorting a matrix according to Y:th column 


AxXx74 10Y] 
Choosing sorting direction during execution 


XTAX] 
Sorting X into ascending order 


X+Al3 


YeaAl; 


Yat; 


Xel13 


X«D13 


15 


YeAt 


X«D2 


Xeli 


YeAt 


by X 


X«D1 


X«D1 


Xe«D1 


X«C1 


Gel1 


Yelt 


H+AO0 


H+AO 


X+Al 


G+B1 


YeD1 


X«D2 


Y+10 


X«Di 


16 


36 


37 


38 


39 


40 


44 


42 


43 


44 


45 


46 


47 


48 


49 


50 


54 
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YCTAX] X*A13 YeAl 
Sorting Y according to X 


AX Xelt 
Inverting a permutation 


GRADE DOWN Y 


XUV+#A<.-QA+X,05) X*D2 
Sorting a matrix into reverse lexicographic order 


XLOV+\ Cr pXde+\OI0,Y) XeD13 Yelt 
Reversal (0) of subvectors having lengths Y 


YUOV+\X) X*B13 YeAl 
Reversal (0) of subvectors starting at indices X 


C+/ XI 49X XB1 
Indices of ones in logical vector X 


XUV" '#XxX] X+C1 
Moving all blanks to end of text 


xtvy) XeA13 Y*B1 
Moving elements satisfying condition Y to the start of X 


XLYX] XeD1 
Sorting X into descending order 


ENCODE 1 


F1O01C C140 200 /,XIp2)TX X+10 
Binary format of decimal number X 


1 OF10 107T1-D10-1X X«I0 
Helps locating column positions 1..X 


OCCO,tpXI eo HHFrAdH. KC -X)K KARO (pXI PZT 1+. 2*pX Xe«D1 
Polynomial with roots X 


Ol0+ CX) T-DI0-C€, (X= CpXI pl AXIAX=Q(OpXI pl /XI/cx/pX XeD2 
Index pairs of saddle points 


&'0123456789ABCDEF' [OI0+( (TT /168,X) p16) 1X] Xel 
Conversion from decimal to hexadecimal 


CXV/AFAT~14+1%/AtpX Xx<C2 
Transforming connectivity matrix X into a connectivity list 


O10+€pX) 11 x/pxX)-O10 XeA 
Matrix of all indices of X 
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CCL 2@14+X)p2)TO,1X X«l0 
All binary representations up to X (truth table) 


CC14+L108X)p10)TX X<10 
Digits of X separately 


CCL+LY@X) pYITX X+D0; Y+DO 
Representation of X in base Y 


Ol0+( pXIT(-O10)+C,XeYI/ipX XeAs YA 
Indices of elements Y in array X 


»' ',Q'0123456789ABCDEF'[O10+16 161-D/0-DAViX) X<C1 
Conversion of characters to hexadecimal representation (OAV) 


Q(3p100) TX X+D 
Separating a date YYMMDD to YY, MM, DD 


O1O+ (X,Y) TCrXxY)-OI0 X+10; Y+l0 
All pairs of elements of 1X and 1Y 


COpX)p2IT 141 2%*pX X+Al 
Matrix for choosing all subsets of X (truth table) 


CX p22 141 2%X X+10 
All binary representations with X bits (truth table) 


14Y TX X«D; Y+DO 
Incrementing cyclic counter X with upper limit Y 


O 1TX X«D 
Integer and fractional parts of positive numbers 


10 100 1000TX Xel 
Decoding numeric code ABBCCC into a matrix 


DECODE 2 


AA AL3 6]«':' A A+¥1000134340TS 
Representation of current time (24 hour clock) 


AA ALS 8]«'-" A A+¥10001340TS 
Representation of current date (descending format) 


>Y[14+21X] Yel13 X+Bt 
Case structure with an encoded branch destination 


GiYBXe .*O-D10-1 pX X<Di3; Y*D1; G+DO 
Interpolated valve of series (X,Y) at G 


* *0@'[O204+21X°.210/,X) X*I23 1ppxX «> 2 
Barchart of two integer series (across the page) 
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(Xe.+,0)2Y X“D1i3 YeD1 
Value of polynomial with coefficients Y at points X 


(CALAIS pAT2ZLXA,=QXIAX XA2 
Removing duplicate rows 


BoA A ALOIO+BL1]1-O10-XJ}«1 A AeCx/BeO O+f/,X)p0 X*C2 
Transforming connectivity list X into a connectivity matrix 


100110013t0TS 
Encoding current date 


C1-C" '=X)L100X X+Ci 
Removing trailing blanks 


(12p7p31 300 X]-Of -14+22¢0X=2),0.11]0441¥ X*l03 Yel 
Number of days in month X of year Y 


161-DJ0-"0123456789ABCDEF' 1 QX XeC 
Conversion from hexadecimal to decimal 


C1-C" 'SX)11)0X x+C 
Justifying right 


C+1+Y¥+100)10X X*D13 ¥+DO 
Present value of cash flows X at interest rate Y % 


101714+'0123456789'1X x<C1 
Transformation of alphanumeric string into numeric 


Cr ovex)a4 X+C1 
Index of first non-blank, counted from the rear 


(,X)(O10+(pX)1Y-O10) XeAs Yel2 
Indexing scattered elements 


O10+(€pxX)aY-O10 XeA3 Yel2 
Conversion of indices to indices of raveled array 


(14+Y¥+100)1X X«D1i; Y+DO 
Future valve of cash flows X at interest rate Y % 


x.y X<D03; Y«D 
Value of polynomial with coefficients Y at point X 


21X XB 
Integer representation of logical vectors 
EXECUTE ¢ 


ert," ty [OLO+A/ (pX)=OpX],""'0~0EX=-QX'"" X+D2 
Test for antisymmetricity of matrix X 
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2e't' "th" [OLOFA/ (pXd=OpXI,""'O~0EX=QX''' X*A2 
Test for symmetricity of matrix X 


L10@CaC'."#A)/ACEXIEX X«D1 
Number of decimals of elements of X 


2'VAR',C#X),'«Y' X*A03 Yea 
Using a variable named according to X 


2X/'>" X«LO 
Conditional branch out of programs 


" eT TDTOFCOCTLFL /AdtU1+CL /AI-L/AD© HACL.5+eF] Feats X«D1 
Graph of F(X) at points X ('X'eF) 


At. x2F,0pX*Y[ 1 ]+CAC--/Y+G)x051G Feat; GeDOs YeD1; pY «> 2 
Definite integral of F(X) in range Y with G steps ('X'eF) 


Xee, CO2t'*X')," 'L.S5SIAV(OIO4+~" "a, =Ae, 03) 
Changing X if a new input value is given 


CXv.#" "Wiive'O '55X,' ' X+C2 
Conversion of each row into a number (default zero) 


aC(Xa.s" "I/'Y'),X XeD1 
Converting expression X to numeric form with default value Y 


14¥2'0 ',CA/XeE" 0123456789" )/X x+Ci 
Test if numeric and converting into numeric form 


&X/"EXPRESSION' X«BO 
Conditional execution 


tpCeM,',10'),X X<DO 
Giving a numeric default valve for input 


Acaststs'C's'O's' p's Ys'e'yXs')" X*C23 Y+C2 
Assign valves of expressions in X to variables named in Y 


Bete ts "Cyt" yXe")! X+A 
Evaluation of several expressions; results form a vector 


2'XE', CO“1+ppXp's"),'YI]" X+A; Yel 
Indexing when rank is not known beforehand 


art" sX X+A2 
Sum of numbers in character matrix X 
FORMAT * 


C307 OFXe.+,0),5Y X«D13 YeA2 
Numeric headers (elements of X) for rows of table Y 
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FXe.+,0 X«D1 
Formatting a numerical vector to run down the page 


AA ALC’ 'SA)/ipAle'." A AeFO3t0TS 
Representation of current date (ascending format) 


€,€O 143 OF100+3 1912 0 O1343407S),":: '),"AP'E14+12<07S(4]],'M' 
Representation of current time (12 hour clock) 


O 1402441 FCLORY IFC (PX) ,1 IX X*l1i3 Y+l0O 
Leading zeroes for positive numbers X in fields of width Y 


AA ALC’ "=A)/tpAle'/" A AeF10011O340TS 
Representation of current date (American) 


CoA pB\CBe, C'O'#AIV" "#710AI/,Ae' ',FX XeA 
Formatting with zero valves replaced by blanks 


CO1,G)xpXIp2 1 3QCOG,pXIp(,G,[1.1 YI FOX X*D23 Yel13 Gelo 
Row-by-row formatting (width G) of X with Y decimals per row 


(,G,01.1]H) FX X*D3 Gelis Heli 
Formatting X with H decimals in fields of width G 


prXx X+DO 
Number of digit positions in scalar X (depends on OPP) 


BRANCH > 


POLCTiv/, (XeXvXv AX) #4X X+B2 
Forming a transitive closure 


>YTUG2XeX+1 X*103 Y*lIO3 G+elO 
For-loop ending construct 


>YTiX X*BO; Y+lO 
Conditional branch to line Y¥ 


>X/Y XeBi;s Yel 
Case structure with logical switch (preferring from start) 


>xXOY X+I03 Yel1 
Case structure with integer switch 


>Y[GiX] X*A03 Yel13 Geal 
Case structure according to key vector G 


7Ox1X X«BO 
Conditional branch out of program 


>YT24xX] X10; Yelt 
Conditional branch depending on sign of X 
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PYRKX X«D0; YelO 
Continuing from line Y Cif X>0) or exit 
ROLL / DEAL ? 


XL11+?¥p--/X Xeli3 Yel 
Y-shaped array of random numbers within € X{411,X€2] ] 


2px Yel; Xel 
Choosing Y objects out of 1X with replacement (roll) 


Y?Xx X<10; YelO 
Choosing Y objects out of .X without replacement (deal) 
MATRIX INVERSION / MATRIX DIVISION 8 


*At. x (OY BACXe .*O 1 X«D13 YeD1 
Predicted values of exponential (curve) fit 


A+. xYBAeXe.*O 1 X«D1i3 YeD1 
Predicted values of best linear fit (least squares) 


OYBX .*051G X+D13 YeDi 
G-degree polynomial (curve) fit of points (XY) 


AA ALi ]+*AL1] A AH C@Y)EXe.*0 1 X*D1i3 YeD1 
Cofficients of exponential (curve) fit of points (X,Y) 


YHXe.*0 1 X«D1i3 Y*D1 
Best linear fit of points (X,Y) (least squares) 


GEOMETRICAL oO 


COX#0) x7 3OYFXFX=0 +00 (X=0)%.SxxYI+CX<O) X1-2xY<0 XeD3 YeD 
Arctan YX 
1 2x.0X,Y X*D0, Y*DO 


A way to combine trigonometric functions (sin X cos Y) 


O/-2 15X X+DO 
Complementary angle (arccos sin X) 


2 2p1 “1 4 1%2 1 1 20X X«DO0 
Rotation matrix for angle X Cin radians) counter-clockwise 


Xx180+01 X+D 
Transformation from radians to degrees 


Xx0+180 X«D 
Transformation from degrees to radians 
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FACTORIAL / BINOMIAL ! 


CLY eV itX X«D; Y+D 
Number of permutations of X objects taken Y at a time 


QAc TAO, 1X X«l0 
Pascal's triangle of order X (binomial coefficients) 


+/VXCXKADFITAST 1 FU pY X+DO3 YeD1 
Value of Taylor series with coefficients Y at point X 


CATX) x CY HA) C1 -Y) #X-At-DI 0-1 X41 X«I03 Y*+DO 
Binomial distribution of X trials with probability Y 


TY*CX-1TY4X-1 X«DO0; Y*DO 
Beta function 


Cex CY RXV ETX Xel3 Y¥*DO 
Poisson distribution of states X with average number Y 


rx-4 X«DO 
Gamma function 


Yix XD; YeD 
Number of combinations of X objects taken Y at a time 


OUTER PRODUCT °.w 


QXe.=C1 1O<\ Xo. =XI/X XeD1 
"Position' matrix of a vector 


" ONLOIO+ (Or. /Ade .SAet/ CL tC /XI-L/X) 0. =X) Xel1 
Histogram (distribution barchart; down the page) 


F/ COAG D6 SXIACL EVI © LX X*D3 YeD1 
Distribution of X into intervals between Y 


Yo.xC14+G4100)0.%X X*D3 Y*D3 Ged 
Compound interest for principals Y at rates G % in times X 


CYT Ae 47440 pX IAL =X) /AHCA=1 4X) / 1 pAeUi-pX4Y X+At3 YeAt 
Occurrences of string X in string Y¥ 


C1 “Le =QX)+. x11 tpxX X*I2 (C1=START; ~1=END) 
Transforming connection matrix X into a node matrix 


OF. # CE C10*Y) x1 0*010-1¥ 440. IE Xx10%Y X<D3 Y<«I0 
Number of decimais (up to Y) of elements of X 


X.xYo.=CCripYaKrY/Y X«D1 YeD1 
Sum over elements of X determined by elements of Y 
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CF At. x CAH Cr pXI=EXUXI/XI 0 =X X+Al 
Executing costly monadic function F on repetitive arguments 


(Ge .=X)+.%Y XeAs YeD3 Gea 
Sums according to codes G 


1+4/A\1 2 1 30¥e.#X X*A23 YeA2 
"X.Y' by rows for elements of matrices 


C1 10<\Xe .=XI/X XeAl 
Removing duplicate elements (nub) 


T/CA/0=Ae 1X) /ACLL IX Xelt 
Greatest common divisor of elements of X 


+/CARXST ACYL IY) 6 271 40X X+1l03 YeD1 
Classification of elements Y into X classes of equal size 


~/OLT 2X) 0. =QX X*I2 (XL137=START; X0231=END) 
Transforming node matrix X into a connection matrix 


A/1=+/Xe.=1pX Xelt 
Test if X is a permutation vector 


v/a/O 1¢°.=X XeBi 
Test if all elements of vector X are equal 


CoXdpC,C+/Ade.>-O10-1 i tpXd\C,Aex#" ')/,X X«C 
Moving all blanks to end of each row 


Al, COFXISA .SAtritpxX X«D2 
Test if X is an upper triangular matrix 


Al, COFX)SAc.2Atr 1 tex X«D2 
Test if X is a lower triangular matrix 


+#(O10-1pxX)OXe XY, Ox14X X*D13 YeD1 
Product of two polynomials with coefficients X and Y 


O=C1T/X)°. 1X X«l1 
Divisibility table 


Xe .<Orvs /X Xelt 
Matrix with Xlil trailing zeroes on row i 


* O'LOO+ (orf /X) 6. SX] Xelt 
Barchart of integer valves (down the page) 


Xo .2OruP /X Xelt 
Matrix with X[il trailing ones on row i 


Xe. /X Xelt 
Matrix with X[i] leading zeroes on row i 
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Xe.21T/X,0 Xell 
Comparison table 


" D'(OL0+Xe 206 /X) x1 Y)+¥) X«D1i; Y«DO 
Barchart of X with height Y Cacross the page) 


" O'CTOLO+Xe. 2.0 /X) Xel1 
Barchart of integer valves (across the page) 


Xe.2ut/XxX Xeli 
Matrix with XLi] leading ones on row i 


4/01 Y) 0.50 (X-G)+H X«D; Y*IO; GeDO; H+DO 
Division to Y classes with width H, minimum G 


1 2 10Xe.-L/X X«D2 
Move set of points X into first quadrant 


C2=4#0=C1 XD 0.1 UXI/X X10 
All primes up to X 


CAFC 141 pXIOCKe .=Y),0)/c1+pY X<C13 YeC1 
Occurrences of string X in string Y 


OlO++/Yo.2€" "=X)/1pxX X*C13 Ye! 
Ordinal numbers of words in X that indices Y point to 


CAFC 14 pXdOXe Yu X+A13 YeAt 
First occurrence of string X in string Y 


YU+#¥e.$X] X*DO3 Y*D1 
Contour levels Y at points with altitudes X 


#/X°.2Y X«D3 YeD1 
Test if X is within range [ Y[11,Y[2] ) 


+/X*.20 50 100 1000 XD 
Which class do elements of X belong to 


COCTLO~A DAAC C1 YX=10X),00/¥ 0. =¥ X*A13 Yeal 
Repeat matrix 


CriXde Tix X+«l0 
Maximum table 


C,¥e.>001G)-DI0I\X X*A1; Yelis Geld 
Justifying right fields of X (lengths Y) to length G 


C,¥e.>€1G)-OI0)\X XeA13 Yeli; GelO 
Justifying left fields of X (lengths Y) to length G 


CCpA) pY+100)+A+Q1-(€14¥+100)°.%-X X«l3 YD 
Annuity coefficient; X periods at interest rate Y % 
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1.3 2 4QXeo.xy X<D23 
Direct matrix product 


1 2 1 2QXe.xY X*D23 
Shur product 


4 2 20Y°.+X X«D15 
Adding X to each row of Y 


2 4 2QXe.+¥ X«D15 
Adding X to each row of Y¥ 


1 2 1 2QXe.+Y X+D23 
Matrix sum si 


1.2 10Y¥¢.4X XeD13 
Adding X to each column of Y 


1 1 20Xe¢.+¥ XeD13 
Adding X to each column of Y 


GOXe .aY XeAs Yeas 


Selecting specific elements from a ‘large' outer product 


CriXde SX 
XxX upper triangular matrix 


CrXde.21X 
XxX lower triangular matrix 


CrXde.a1X 
XxX identity matrix 


HT1FCr Xo HX 
Hilbert matrix of order X 


CriXde wrx 
Multiplication table 


XU3,C¥ptde.xrCpxXo0213) Y+103 
Replicating a dimension of rank three array X Y-fold 


CO,10pXI-Y) 0. +¥ XAt 
Moving index of width Y for vector X 


Xeo.trY Xeli3 
Indices of subvectors of length Y starting at X+1 


Xe.4,0 
Reshaping numeric vector X into a one-column matrix 


Xewxd “4 
Array and its negative ('plus minus') 
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Y+D2 


Y«D2 


YeD2 


Y*D2 


Y*D2 


Y*D2 


Y*D2 


Gel1 


X«l0 


X+10 


X10 


X10 


X10 


X+A3 


y«10 


yelo 


XeD1 


X«D 
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INNER PRODUCT «.w 


CH24F/A\OXAL=" "DEX 
Removing trailing blank rows 


COALAD = pAtQOF+ FAX Xv. #QX) AX 
Removing duplicate rows 


DlO++4aXXv. #aY X+A23 
"X.Y" for rows of matrices 


C1 1Q<\XA. =QXI FX 
Removing duplicate rows 


COV\O" "V.#XD/X 
Removing trailing blank columns 


Cv\" tv. #X)/X 
Removing leading blank columns 


Cv\Xv.#" "DEX 
Removing leading blank rows 


CXTAVADLAtACC2 2p741 1 4 “212+. K10%C-14Y),-/¥4+¥>99 0 XeD; 
Limits X to fit in * field YI1 2] 


A+(X-ACL/X)T.*Y X*A13 
Maxima of elements of subsets of X specified by Y 


Xa.=v/X 
Test if all elements of vector X are equal 


XA.SA/X 
Test if al! elements of vector X are equal 


COOOL tpX) s pYI*XIALSYIAX XeA25 
Rows of matrix X starting with string Y 


Ct HX eri tpx 
Indices of last non-blanks in rows 


CAv14101,AeXV.#' "DEX 
Removing duplicate blank rows 


CO-ADEXA.= CALL 4p YY) pYI/1 Cp) +1-AepX XeAl3 
Occurrences of string X in string Y 


CAvis“tyAe" 'v.4X0/X 
Removing duplicate blank columns 


wXS.201X),G6,H X«1I03 Gel0; 
Test if X is an integer within range [ GsH ) 


X+C2 


XeA2 


Y¥eA2 


X+A2 


X<C2 


X+C2 


X+C2 


Yell 


YB 


X«B1 


X«Bi 


Yeal 


xX<C 


X+C2 


YeAl 


X<C2 


H+1l0 
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YT xX X«D1; YeD1 
Maximum of X with weights Y 


YL xX X+D13 YeD1 
Minimum of X with weights Y 


X#XL +X X+B2 
Extending a distance table to next leg 


(Xv.#" TAX X+C2 
Removing blank rows 


C' Tv .#X/X X«C2 
Removing blank columns 


(X#T1 +1 pYI+. xOY X*D03 Y+D 
Valve of polynomial with coefficients Y at point X 


1eXa.=¥ XeA; YeAl 
Test if vector Y is a row of array X 


CYa.=X)u4 X*A23 YeA1s “1tpY<>pXxX 
First occurrence of string X in matrix Y 


XeXv ax X*B2 
Extending a transitive binary relation 


Xv.#Y X*A3 Y*AO 
Test if rows of X contain elements differing from Y¥ 


XAa.=Y X*A3 YeAt 
Comparing vector Y with rows of array X 


X<.<Y X*D03 Y*D23 1tpY +> 2 
Test if X is within range [ Ylis],¥Y[23] ) 


Xx<.sY X*D3 Y*D23 1tpY +> 2 
Test if X is within range ( Y[1i3],Y[23] ] 


CX, 0.14 ppX1X)>.>¥ XD; YeD23 1tpY «> 2 
Test if X is within range ( Y[131],¥Y[23] ] 


X+.25¥ X*A03 YeA 
Number of occurrences of scalar X in array Y 


CY¥#. xX) epX X«D13 YeD1 
Arithmetic average (mean valve) of X weighted by Y 


Y-.+X X<D13 YeD1i 
Sum of alternating reciprocal series Y+X 


Y+.4X X*D13 YeDi 
Sum of reciprocal series Y+X 
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X+.xy X*D3 YeDs “1ttpX +> 1tpy 
Matrix product 


X+.xy XeA13 YB 
Summation over subsets of X specified by Y 


X+.xX XeD1 
Sum of squares of X 


YHexxX X«D13 YeD1 
Scalar (dot) product of vectors 


Xx,4*Y XeA13 YB 
Products over subsets of X specified by Y 


ORL<OTS+.*2 
Randomizing random numbers (in OLX in a workspace) 


X+ #2 X«D1 
Sum of squares of X 


SCAN w\ wr 


CUF/X,VIEHVLF 140, CCH /XIVEHVXIAY Qel13 Ye! 
Vector (XL1]p1),CY[1]p0),CXL2]p1),... 


CA-LO. 5x CAHH+/A\OADFH/ AVAL! '=OX)OX X+C 
Centering character array X with ragged edges 


OLOF4\ 14 CC +/XdE+\OIO»XIVY— "144 X+Y Xel13 Yelis pXerpy 
Vector CY[1}+.X011), CVE 2)40X021), CV 031 41X031)5... 


YUN Cr t/X E7141 441\0,X) Xel13 Years a/0<X 
Replicate Y{il Xlil times (for all i) 


COXZOI/YIL HEN AO C+ / XE HANI Xelts Yea 
Replicate Y(Ui] Xlil times (for all 1) 


#\Ci+/X)€+\OI0,X Xelt3 A/0<Xx 
Vector (XC1]p1),CX02]p0),CXE3]p1),... 


YUOLO+4\ Cr +/XEDIOF4NXI XeI15 Yeats a/0<X 
Replicate Yi] Xlil times (for all i) 


#\YEXVAZ™140,AeX/4\7140,5Y X+Bi3 Y<Bt 
Running parity (#\) over subvectors of Y indicated by X 


+\Y-X\A-"140,AeX/4N71400Y X«B13 YeD1 
Cumulative sum (+\) over subvectors of Y indicated by X 


YAAST\XxXAtH\Y>71405¥ XB; YB 
Groups of ones in Y pointed by X (or trailing parts) 
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A-“140,ASCH\XITHAY] X«D13 Yell 
Sums over (+/) subvectors of X, lengths in Y 


CoXdpA\CAe, AVC a FX VANXE''''I/X X«C2 
Decommenting a matrix representation of a function (OCR) 


COOV\DAIAV\AG' '#XI/X X«C1 
Removing leading and trailing blanks 


+\F\UX X10 
X first figurate numbers 


XAA\Xav\X X«B 
First group of ones 


CK, CXS CPX) pl AXIAX=QCHPX) pl /XI/ +X XeD2 
Valve of saddle point 


CONC pPATXIATSTSYI/ATX) » CAGAGY) » CACHAN" ST DVX XC13 YeC1 
Editing X with Y Y-wise 


COVCpYIFF/XIEFVLFO, “AFC CrpYIEGINXIAY X#l13 Yeats Gelt 
Open a gap of X[il after YIGLil] (for all i) 


CrCpYree/ XE +V147140, CA OY IAX XeI13 YeBt 
Insert vector for XL[i] zeroes after i:th subvector 


CH A\" 1 SOXD VX X«C1 
Removing trailing blanks 


CHANT TEX GX xeCt 
Removing leading blanks 


AILYIX=ENCYIX XD; Yel0 
Test if X is in ascending order along direction ¥ 


CHLOLSx4/A\" '=OX)OX xX+C 
Centering character array X with only right edge ragged 


AITYIX=LAVLY IX X+D; Yel0 
Test if X is in descending order along direction Y 


COrCpYFe/XVEtV\1FCCr pV IEGIAXIAY Xel13 Yeats Gelt 
Open a gap of XLil before YIGLil] (for atl #) 


COv\OvET T#XI/X X+C2 
Removing trailing blank columns 


X,LOLO-Ca\2pr/2>CppxX) rpey)/.5 O1Y XeA3 YA 
Vectors as matrices in catenation 


X,LOLOFCANZpA/2>(ppX) ,ppyd/.5 11Y XeAs YeA 
Vectors as matrices in catenation 
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C-+/A\" '=0XIOX XeC 
Justifying right 


CH/ANT 1 =XIOX XC 
Justifying left 


Cr 4/X)€ C4\X)--010 Xel1 
Changing lengths of subvectors to ending indicators 


Cr+/Xe+\O10,X Xelt 
Changing lengths of subvectors to starting indicators 


Crt/Are+\Aet +X Xel1 
Insert vector for Xlil elements before i:th element 


CHVXILLH/X XeBi 
Indices of ones in logical vector xX 


+/YXx\4 X41 4p X+DO; Y*D1 
Value of Taylor series with coefficients Y at point X 


OIO++/a\' '#X XC 
Indices of first blanks in rows of array X 


CY=4\X=14X)/X YelIO3 X+C1 
Locating field number Y starting with first element of X 


A-“140,A*CY#14Y,0)/4\X X*D13 YeD1 
Sum elements of X marked by succeeding identicals in Y 


COY=1)4Ad-0,(-Y 4ACH\X X*D13 Y+l0O 
Running sum of Y consecutive elements of X 


G-~140,G<0f (+\Y)-x Y*D13 X*DO 
Fifo stock Y decremented with X units 


Av"140,Ae2]+\X="'""" X+C1 
Locations of texts between and including quotes 


AA~140,Ae2Z14\X="''' X<Ci 
Locations of texts betueen quotes 


#\CYVX)\A#“140,A¢(0Y VX) /Y X+Bis; YeBt 
Or-scan (v\) over subvectors of Y indicated by X 


~w#NCYSX)\AFW140,Ae~(YSX/Y X*B1; Y*B1 
And-scan (A\) over subvectors of Y indicated by X 


A-"140,A*C1OX)/4\Y XeB13 YeD1 
Sums over (+/) subvectors of Y indicated by X 


YAAE (CXAY)/AS+\¥>71405¥ X“B1i; Y«Bti 
Groups of ones in Y pointed by X 
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Av~140,Ae#\X='''" X<C1 
Locations of texts between and including quotes 


AAT140,Ae#\XE'TT' X«C1 
Locations of texts between quotes 


HVC CTEXI-7140,') "SX X+C1 
Depth of parentheses 


+\T14V0I05X Xeli 
Starting positions of subvectors (lengths in X) 


XUATTAYx.p¥] XeA1s YeBt 
Duplicating element of X belonging to Y,1tX until next found 


COVVO' "#XI/X X+C1 
Removing trailing blanks 


Cv\' T#XI/X x«Cc1 
Removing leading blanks 


(G=4\X)/Y X*A13 Y*B13 Gel0 
G:th subvector of Y (subvectors indicated by X) 


~\iX X«l0 
Alternating series (1 “1 2 “2 3 “3 ...) 


H\UX X«l0 
X first triangular numbers 


XvANX XxeB 
Joining pairs of ones 


v\X XeB 
Turn on all zeroes after first one 


(HX AFAX X+B 
Places between pairs of ones 


A\X XeB 
Turn off all ones after first zero 


<\X XeB 
Turn off all ones after first one 


S\X XB 
Turn on all zeroes ofter first zero 


#\X XB 
Running pority 


+\X X«D 
Cumulative sum 
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REDUCTION w/ wt 


CT /XSL/X XeD1 
Test if all elements of vector X are equal 


CE /XI-L/X XeD1 
Size of range of elements of X 


~/*x#0 10X X*D2 
Evalvating a two-row determinant 


-/*/0 10X X+D2 
Evaluating a two-row determinant 


Ca/X)vev/X X+Bi 
Test if all elements of vector X are equal 


CalX=v/X X+Bi 
Test if all elements of vector X are equal 


AIX=V1X X+Bi 
Test if all elements of vector X are equal 


Cx /C#/X42)-0,XI*.5 X*D13 3 +> px 
Area of triangle with side lengths in X (Heron's formula) 


COR OX CH/X FX HZITXI*.S X«D1 
Standard deviation of X 


C#/ CX C+ /X Hp XI*2IE PX X«D1 
Variance (dispersion) of X 


CH/0X-C4/ Xt pXI*Y I t—X X«D1 
Y:th moment of X 


AICOAtXIE104A),XEA'O. .9A..ZAA..XA' X+C1 
Test if X is a valid APL name 


YRCCL-/.5%Y,pXIp" "IX X*C13 Y+lO 
Centering text line X into a field of width Y 


AIX=14X X+Al 
Test if all elements of vector X are equal 


C#/X)F71415 0X X«<D2 
Average (mean valve) of rows of matrix X 


CHAXIELAC XI» 4 X«D2 
Average (mean value) of columns of matrix X 


C7101 4Cv/X4710X) 104K X+A2 
Removing duplicate rows from ordered matrix X 
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x/~14pX 
Number of rows in array X (also of a vector) 


CrP /xXdEX 
Converting set of positive integers X into a mask 


Xil/X 
Index of (first) maximum element of X 


T/10 
Negative infinity; the smallest? representable value 


C4/ X41 0 prX 


Arithmetic average (mean valve), also for an empty array 


AUX] A ALY ]+1 A A#C(T/X,Y)p0 Xeli3 
Quick membership (€) for positive integers 


1/X,0 
Positive maximum, at teast zero (also for empty X) 


T/X 
Maximum of elements of X 


Xl /X 
Index of (first) minimum element of X 


L/10 
Positive infinity; the largest representable valve 


L/xX.Y X+C13 
Index of first occurrence of elements of Y 


L/Xx 
Minimum of elements of X 


O=CpX)14+/X 
Test if all elements of vector X are equal 


AIX1/AOX 
Test if all elements of vector X are equal 


+/AX71*AS10A40,1000 500 100 50 10 5 10 'MDCLXVI'1X) 
Interpretation of roman numbers 


AIX=10X 
Test if all elements of vector X are equal 


A/X=10X 
Comparison of successive rows 


Al(XeY) ,YeX XeAl3 
Identity of two sets 
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XA 


Xell 


XeD1 


Xx«D 


Yelt 


X«D1 


X«D1 


X«D1 


Y+Ci 


X+Dt 


X+Bi 


X«Bi 


XA 


X+Al 


X+A2 


YeAl 


34 


346 


347 


348 


349 


350 


354 


352 


353 


354 


356 


357 


358 


359 


360 


361 


362 


363 


FINNAPL IDIOM LIBRARY 
Jul. 13, 1982 


AlCripX EX Xelt 
Test if X is a permutation vector 

*/0 1€X X«B1 
Test if all elements of vector X are equal 

v/Yex XeA3 YeAt 
Test if X and Y have elements in common 

~walXerX X*Bt 
Test if all elements of vector X are equal 

A1l,X€0 4 XA 
Test if X is boolean 

alyex XA; YAt 
Test if Y is a subset of X (Y¥ ¢ X) 

#/0 1€X X+B1 
Test if all elements of vector X are equal 

AICXUXI =r. pX X+Al 
Test if each element of X occurs only once 

A/OIO=X1X X+At 
Test if all elements of vector X are equal 

wv/X XeB 
None, neither 

v/X XB 
Any» anyone 

al,Xsv XeAs YeAs pX <> pY 
Test if arrays of equal shape are identical 

alxX=XU1] X+Al 
Test if all elements of vector X are equal 

al” “eX, X+C2 
Blank rows 

alXx XeB 
All, both 

#/X XeB 
Parity 

+/X=5Y X©A03 Yea 


Number of occurrences of scalar X in array Y 


CHXE2U-"4 1eCOXE27*22—%/4,XE1 310%. 5942*XT 1) X*D13 3 «> pX 
(Real) solution of quadratic equation with coefficients X 
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CH/TYIXIFCpXOILYI X+D; 
Average (mean value) of elements of X along direction Y 


C+/X)+pX 
Arithmetic average (mean value) 


x/ px 
Number of elements (also of a scalar) 


+/X 
Alternating product 


x/X 
Product of elements of X 


-/X 
Alternating sum 


+/X 
Number of elements satisfying condition X 


+/X 
Reshaping one-element vector X into a scalar 


+#X 
Column sum of a matrix 


+/X 
Row sum of a matrix 


+/X 
Sum of elements of X 


TAKE + 


YUiGs 1, CAICCA spy tx) L11C2tGd+Y X*A13 YeA23 
Inserting vector X into matrix Y after row G 


CAAX) Trt C1 yAeCpxXfO, pyr ty X+A23 
Inserting vector Y to the end of matrix X 


Yt, Vp 1itx XeAl3 
Filling X with last element of X to length Y 


XUY3 ]+Citpx) +0 X<C25 
Input of row Y of text matrix X 


CAFTA S CARL OACXEYI/X XeAL3 
Removing leading, multiple and trailing Y's 


X#(pX)pA A ALCA=14Y)/1pAe Xt v¥ XA; 
Changing elements in X with value YU1] into Y{2) 
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Y<el0 


X«D1 


XA 


X«D 


X«D1 


X«D 


X«Bt 


XeAt 


X«D2 


X*D2 


X«D1 


G+l0 


Y+At 


Y+I0 


Yel0 


Y+AO 


YeAi 
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X>CC-ppXI*71I4O.X X«B 
First ones in groups of ones 


(GAY), X,GVY X*At3; Yeats; Gel0 
Inserting X into Y after index G 


X-CC-ppX)t71240,X Xe+D 
Pairwise differences of successive columns (inverse of +\) 


CC=ppX)t41)4X,0 X*D 
Rightmost neighboring elements 


CO-ppXd4*71)40.X X«D 
Lefitmost neighboring elements 


C-pXItC-Y VX X+A13 Y+I0 
Shifting vector X right with Y without rotate 


CpXdtY VX XeA13 Yel0 
Shifting vector X left with Y without rotate 


C2tYIIX X*A23 YelO 
Drop of Y first rows from matrix X 


»QCAp2) pC2*Atl 2@X)tr1X xX+10 
Playing order in a cup for X ranked players 


CCL OxpYIT pxXI4tX X*A23 Y+A2 
Lengthening matrix X to be compatible with Y¥ 


COO 1xpYIT pXItX XA23 YeA2 
Widening matrix X to be compatible with Y 


CAT 72 tpX) px X+As 22ppX 
Reshaping non-empty lower-rank array X into a matrix 


C-L SKK pXI4AX Xx<Ci3 YelO 
Centering text line X into a field of width Y 


(XL pY ty Xel3 Yea 
Take of at most X elements from Y 


Co1tpY1G, YX Y<C23 XC 
Alphabetizing X3} equal alphabets in same column of Y 


CHO 1 tpXEYI/X XeA3 Yel 
Removing columns Y from array X 


Co1t" "#XI/ 1X) px X<C1 
Removing trailing blanks 


(1-271 tpXIOX X*A2 
Aligning columns of matrix X to diagonals 
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C7140 71 tpXIOX XA2 
Aligning diagonals of matrix X to columns 


Oe1t0px X<A 
Test if numeric 


CT14Xvt VAX X«C1 
First word in X 


(7241 1,pXdpx X+As 22ppX 
Reshaping non-empty lower-rank array X into a matrix 


14x x<CO 
Giving a character default value for input 


CXxY) pC-Y) +1 X10; YelO 
Ending points for X fields of width Y 


CXxYpYtd X*103 YelO 
Starting points for X fields of width Y 


X+(-pxXty X*D; Y+DO 
Adding scalar Y to last element of X 


YtXp1 X+103 Yel 
Vector of length Y with X ones on the left, the rest zeroes 


1 80p80tX XeAt 
Forming first row of a matrix to be expanded 


140pXx XeA 
Zero or space depending on the type of X (Fill element) 


“14 pXxX XeA2 
Number of columns in matrix X 


1tpXx XA2 
Number of rows in matrix X 


(-Y) 4X Y*lO3 X+C1 
Transferring text X to right edge of field of width Y 
DROP 4 


CAFAIAT1 FAECAL Ir dtpAe|t, CLIX ATL NX XAl 
Lengths of subvectors with equal elements 


G-7140, Gem OFC CCAYXI #1 4X) 1/1 pX XeA13 Gell 
Field lengths of vector X3 G «* ending indices 


CA>0)/AEC1VAI—1471 FAH (HAD /1 pAtO>X10 X«Bi 
Lengths of groups of ones in X 
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CCAL1-OI0) 4 COL0-COAemXE YIU 1 YX XeA13 Yea 
Removing elements Y from beginning and end of vector X 


COLEXIET1NXI A XA 
Ending points of equal groups 


1,C14XI#71 4X XeAt 
Starting points of equal groups 


CAYXIET LX XeD1 
Pairwise ratios of successive elements of vector X 


C1YXI-T14X XeDt 
Pairwise differences of successive elements of vector X 


CYAXI VOY VX)VA>7140,Ae CY VXI/Y XeBis YeBt 
First ones of subvectors of Y indicated by X (<\) 


C7101 4 CX 710XI 11K XeAl 
Removing duplicates from an ordered vector 


A-~140,A+(10X)/1pX XeBi 
Changing starting indicators of subvectors to lengths 


CAvidiO1 Ae" '#XI/X xX<C1 
Removing multiple blanks 


CpXpA A ALCA=1pY)/ i pAe X11 4Y XeAs Y+A13 2 +> pY 
Replacing al! vatves Y[1] by Y[I2] in X 


CAVA 44 AexX#Y)/X X+A1s YAO 
Removing duplicate Y's from vector X 


(OLO-(CmOXE VIVA X XeA13 Yea 
Removing elements Y from end of vector X 


C1-CO" T#XIULIGX X<C1 
Removing trailing blanks 


0 “146-1 pXIOCC2ppXIp0),X XeD1 
Diagonal matrix with elements of X 


THLYXXOT1 42 pX X<D1 
Derivate of polynomial X 


C741 4X#10X),4 XeAt 
Test if an element differs from the next one 


1o14X#710X X+Al 
Test if an element differs from the previous one 


1O°14Y XxX X*A13 Y+AO 
Replacing last element of X with Y 
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“1O14X,Y XeA13 YAO 
Replacing first element of X with Y¥ 


CCCHXEYI11)-O700 4X XeAls Yea 
Removing elements Y from beginning of vector X 


X-(-Y=.ppxX)40,1Y1X X*D3 YeI0 
Differences of successive elements of X along direction Y 


C714OXS'O' IL OIVIX XeAl 
Removing leading zeroes 


ye CY yxXul Gel03 X+Bi 
Index of first one after index Y in X 


X>14X50 XeBi 
Last ones in groups of ones 


X>71405X XB1 
First ones in groups of ones 


Photet eX X«C2 
List of names in X Cone per row) 


X-"1405X XeD1 
Restoring argument of cumulative sum Cinverse of +\) 


CO,YIVX X+A2;Y¥+10 
Drop of Y first columns from matrix X 


(Y,0)4X X*A23 YelO 
Drop of Y first rows from matrix X 


14pX X+A2 
Number of columns in matrix X 


“14 px XeA2 
Number of rows in matrix X 


CYxG) 4X XeAs YelI13 GeBt 
Conditional drop of Y elements from array X 


(-Y 4X XeA13 Y+BO 
Conditional drop of tast element of X 

CEILING / MAXIMUM [ 

YULITYC2ILX XD; YeD1 


Limiting X between Y[1] and Y[2], inclusive 


FLOOR / MINIMUM L 
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L110@11-3x+3 
Arithmetic precision of the system (in decimals) 


X+(GexY-X) «Crd etl CY-X)+G)-070 X«D03 Y«DO; G+DO 
Arithmetic progression from X to Y with step G 
1+0X<OD+L10@1X+05X Xel 
Number of digitpositions in integers in X 

LX+1<21X XeD 
Rounding to nearest even integer 

LX+.5%.54#21X X«D 
Rounding, to nearest even integer for .5 = 111X 
1+L10@(X=0)+Xx1 ~1001+X<0] Xe! 


Number of digit positions in integers in X 


1+L10@X+0=X Xel 
Number of digits in positive integers in X 


X=LX X+D 
Test if integer 


CX,GILC1+pXI LY) XeA13 Yels Gad 
Limiting indices and giving a default valve G 


LxX+1000 Xel 
First part of numeric code ABBB 


C10%-X)xXLO.5+¥%104%X Xel; Y«D 
Rounding to X decimals 


0.01xL0.5+100xX X«D 
Rounding to nearest hundredth 


LO.54+X X«D 
Rounding to nearest integer 


MAGNITUDE / RESIDUE | 


CO=4OOIXIVCOF1OOIXIAO=41X Xel 
Test if X is a leap year 

Tl" CAC ho Xe, Ct' X«C2 
Framing 

411X X+D 


Magnitude of fractional part 


COFY 1px /X X+A13 Y*lO 
Removing every Y:th element of X 


467 


468 


469 


470 


474 


472 


473 


474 


475 


476 


ATT 


478 


479 


480 


481 


482 


483 


FINNAPL IDIOM LIBRARY 41 
Jul. 13, 1982 


CO=Y 11 pxXd/X X«A13 YelIO 
Taking every Y:th element of X 


COSAIXI/AH1X X+«I0 
Divisors of X 


C211 pXI/X XeAt 
Removing every second element of X 


CO=YIXI/X X«D13 Y*DO or Dt 
Elements of X divisible by Y 


O10+(pXI1Y+CVOXIG X*A13 Y*IO3 Gea 
Index of first occurrence of G in X (circularly) after Y 


C1+pY1YiX Y*A13 XeA 
Changing index of an unfound element to zero 


~21X Xe! 
Test if even 


XxYS1X X“D3 YeD 
Rounding to zero values of X close to zero 


CHXKYHLX X«D3 Y*D 
Increasing absolute valve without change of sign 


CxXI 1X XeD 
Fractional part with sign 


Xx 1X X«D 
Square of elements of X without change of sign 


11X X«D 
Fractional part 


10001X Xel 
Last part of numeric code ABBB 
EXPAND \ 


A\ CAe~XeY)/X X*A03 YeAt 
Replacing elements of X in set Y by blanks / zeroes 


A\ CAtXeY)/X XeA13 YA 
Replacing elements of X not in set Y by blanks / zeroes 


A A AL(~G)/1pGl+¥Y A A*G\X XeA13 YeA1s GeBt 
Merging X and Y under control! of G (mesh) 


Y\Y/X X*As YoBi 
Replacing elements of X not fulfilling Y by blanks / zeroes 


42 


484 


485 


486 


487 


488 


489 


490 


494 


492 


493 


494 


495 


496 


497 


498 


499 


500 


FINNAPL IDIOM LIBRARY 
Jul. 13, 1982 


DalOX XA 
Scan from end with a 


CHO CpY +1 ppX ret py rx XeA25 Yeri 
Adding an empty row into X after rows Y¥ 


0€ 0\0pX XeAl 
Test if numeric 


COY+4 4144 ppXINX X+A2s ¥eIO 
Adding an empty row into X after row Y 


X,(Ol0-.130" '#xX\' 7" X+C1 
Underlining words 


CpYIpC,YIAX XeA1; YeB2 
Using boolean matrix Y in expanding X 


CO2xpXIp41 OX XeC1 
Spacing out text 


COMPRESS / 


OXY IZA/1 OAC CY VXI /X X*Bis Y+Bi 
Or-reduction (v/) of subvectors of Y indicated by X 


CXTY I AAIL OAC CY SX) /X X+B1s3 YeBt 
And-reduction (A/) of subvectors of Y indicated by X 


(G/X),(~G)/Y X+C13 Y+C13 G+BO 
Choosing a string according to boolean valve G 


CAviddex#" ")/X Xx+C1 
(Cyclic) compression of successive blanks 


(XEVY)/r1pxX XeAls Yea 
Indices of all occurrences of elements of Y in X 


CrXe' worst tt /xX XeAt 
Removing punctuation characters 


Y,(wxXevd/X XeAis YeaAl 
Union of sets, u 


(~XEYI/X XeAts Yea 
Elements of X not in Y (difference of sets) 


CxEs1 levy 4x X+A23 YeAt 
Rows of non-empty matrix X starting with a character in Y 


CxeYd/X X*A13 YeA 
Intersection of sets, n 
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COXUXI=1pXI/X 
Removing duplicate elements (nub) 


COpXI*Y¥#ippXIp a/LYIX 
Reduction in dimension Y, rank unchanged 


(Y=X)/1px 
Indices of all occurrences of Y in X 


YLX/1p¥1+G 
Replacing elements of Y satisfying X with G 


A/19999 A A[X]+1 A A+9999p0 
Removing duplicates from positive integers 


X/1pX 
Indices of ones in logical vector X 


C,X,04.51149/,X,01.51~X 


Y+l03 


X+Al3 


YeA1 X«Bi 


Vector to expand a new element after each one in X 


CC~X)/"IN'),"CORRECT' 
Conditional in text 


(X#YID/X 
Removing elements Y from vector X 


C' '#X)/X 
Removing blanks 


a/,X 
Reduction with «a without respect to shape 


Y/X 


Selecting elements of X satisfying condition Y 


OFX 
Empty matrix 


TRANSPOSE & 


QFQX 


Applying to columns function F defined on rows 


COOAIK4L,¥)p2 1 SQCLOY,AH(CpXIF1,YI PX 


XeAl3 


X+A3 


XeAl3 


X+A23 


*Transpose" of matrix X with column fields of width Y 


XxQ(OPX) pY 


X*D23 


Multiplication of each column of matrix X by vector Y 


QCOpY) pX 
Matrix with shape of Y and X as its columns 


XeA13 


43 


X<Al 


XA 


Y«AO0 


G+A0 


Xelt 


X+Bi 


X+Bi 


X+BO 


Y+A0 


X+At 


X+D 


Y+Bi 


X+A2 


Y+l0 


G+l0 


YeD1 


YeA2 
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CYO1 2)0X 
Transpose matrix X on condition Y 


~0€X=-OX 
Test for antisymmetricity of square matrix X 


~0€X=OX 
Test for symmetricity of square matrix X 


Q(X, pY) py 
Matrix with X columns Y 


1 4OX0Y045)5¥0251] 
Retrieving scattered elements Y from matrix X 


XUY ING 
Successive transposes of G (X after Y: X&YNG) 


40 120p2 1 310 40 12px 
Dividing a 400*12 character matrix into one page 


C1 pX)OX 
Main diagonal of array X 


1 1X 
Diagonal elements of matrix X 


1 3 20x 
Transpose of planes of a rank three array 


REVERSE / ROTATE 0 © 


COLOXI*“1OYI-C71OX) x1 OY 
Vector (cross) product of vectors 


1901 pXreY 
Ending points for X in indices pointed by Y 


C41 102x070] +pX)-COXIY 
Index of last element of Y in X 


(14pXI-COXIY 
Index of last occurrence 


(OXY 
Index of last occurrence, counted from the rear 


»OLDIO+Y¥101>pXIpX 
Reverse vector X on condition Y 


(O15 pXIpxX 
Reshaping vector X into a one-column matrix 


X+A23 Y+BO 


X*D2 


x«a2 


XelO3 ¥eDt 


X+A23 Yel2 


Xeli3 Yelt 


X+C2 


XeA 


X+A2 


X+A3 


X*Di ¥eD 


X+At3 Yelt 


X+A13 Y+A0 


X+A13 Yea 


XeA13 Yea 


X+A13 Y+BO 


X+Al 


535 


536 


537 


538 


539 


540 


S44 


542 


543 


544 


545 


546 


547 


548 


549 


550 
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(O41, 2...) «+ et+EXPRESSION 
Avoiding parentheses with help of reversal 


1OX XA 
Rightmost neighboring elements cyclically 


~1OX XA 
Leftmost neighboring elements cyclically 


MEMBER OF € 


~CrCpY)+pXeY+ipY X*Ats Yert 
Expansion vector with zero after indices Y 


(wr ydeX) X*13 Yolo 
Boolean vector of length Y with zeroes in locations X 


CrpXeY X*A13 Yel 
Starting points for X in indices pointed by Y 


CXeY*Vr.X X+As YeAt 
Changing index of an unfound element to zero (not effective) 


Cy+O)e1X XA 
Check for input in range 1..X 


CryrvexX Xel; Y+lO 
Boolean vector of length Y with ones in locations X 


~0EX=Y X*As YA 
Test if arrays are identical 


Yx~VeXx Y¥*D3 X+D 
Zeroing elements of Y depending on their values 


1éeprX X+A 
Test if single or scalar 


1éppXx Xa 
Test if vector 


Oe pX XeA 
Test if X is an empty array 
INDEX GENERATOR / INDEX OF 1 


(GixX)<Giy XeAs YA 
Alphabetical comparison with alphabets G 


XrvripXxX Xeli 
Inverting a permutation 
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551 


552 


553 


554 


555 


556 


557 


558 


559 


560 


561 


562 


563 


564 


565 


566 


567 
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C¥#Xu1 XeAls3 YeAl 
Index of first differing element in vectors X and Y 


(OlO+pYd=¥rX X+Az YeAl 
Which elements of X are not in set Y (difference of sets) 


AA ALXI]*A A AeipXx Xel4 
Inverting a permutation 


GUY1X3] XeDs Y*D13 GeG2 
Changing numeric code X into corresponding name in Y 


vp px XA 
All axes of array X 


vex XeAt 
All indices of vector X 


X+Gx(iY)-O10 X*D03 Y*+DO; Gedo 
Arithmetic progression of Y numbers from X with step G 


(X-O10)4+114+Y-X X10; YelO 
Consecutive integers from X to Y (arithmetic progression) 


Xud X+B1 


Index of first satisfied condition in X 


vt 
Index origin (O10) as a vector 


DAViX X+A 
Converting characters into numeric cedes 


XY XeA13 Yea 
Index of key Y in key vector X 


10 
Empty numeric vector 
LOGICAL ~vawe#e 


CYT 11<X)4X<YT2] X<D3 Y+D4 
Test if X is within range ( Yl11,¥[2] ) 


(YE11sxX aCXS¥YE21) X*D3; Y*D1; 2=pY 
Test if X is within range [ Y[11,¥Y[21] ] 


OaX XB 
Zeroing all boolean vaiuves 


CXxG)+Y¥x~G XD; Y«D; G+B 
Selection between X and Y depending on condition G 


568 


569 


570 


571 


572 


573 


574 


575 


576 


S77 


578 


579 


580 


581 


582 


583 
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(~010)4+X Xel 
Changing an index origin dependent result to be as O10=1 


YxrX YeDs X«B 


Conditional change of elements of Y to one according to X 


COMPARISON << =2># 


x<y X*B; Y+B 
X implies Y 


xX>Y X+Bs Y+B 
X but not ¥ 


CO#XIXY+X+0=X XD; Y*D 
Avoiding division by zero error (gets valve zero) 


x#Y X*B; Y+B 
Exclusive or 


X+YxX=0 X«D; YeD 
Converting zeroes to Y 


Y=X Xel3 Ye! 
Kronecker delta of X and Y (element of identity matrix) 
RAVEL / CATENATE , 


» CCC pX),¥IpG) »X X*A13 Y*IO3 GeAd 
Catenating Y elements G before every element of X 


2X, CC pXd,YIpG XeA13 YeIO3 Gea 
Catenating Y elements G after every element of X 


»¥,(Ol0+.51X XeA1; Yeal 
Merging vectors X and Y alternately 


X,OTC(21,Y X+A13 YeAl 
Separating variable length lines 


oX,(1.4]" * X+C1 
Spacing out text 


oX,T1.41¥ XeA13 Y+AO 
Inserting Y after each element of X 


(XX) p41 .Xp0 X«I0 
XxX identity matrix 


X,0.5+ppx)-X Xx«D 
Array and its negative ('plus minus") 


48 


584 


585 


586 


587 


588 


589 


590 


591 


592 


593 


594 


595 


596 


597 


598 


599 


600 
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X+(pX)pA A ALGI“Y A Ae,X X+As Yeas Gel 
Temporary ravel of X for indexing with G 


X+ApX A X(IGI«Y A X+,X A Aepx XeAs YeAs Gel 
Temporary ravel of X for indexing with G 


X,(Ol0-.13'~" X«C1 
Underlining a string 


XCs54] X+A2 
First column as a matrix 


X,T.11¥ XeA13 YeAt 
Forming a two-row matrix 


X,(1.11¥ XeA13 YeAt 
Forming a two-column matrix 


COCCppXI-ppY pid» pY) py XA; YA 
Increasing rank of Y to rank of X 


€CO.5xpX),2)pX X+At 
Reshaping vector X into a two-column matrix 


CpX)p ... 1X X*+A3 ...*EXPRESSION 
Handling array X temporarily as a vector 


CY» pXIpX X+A1$ Yel0 
Forming a Y-row matrix with all rows alike (X) 


CCpX),1)pX XeAl 
Reshaping vector X into a one-column matrix 


(1,pX) px X“At 
Reshaping vector X into a one-row matrix 


prXx XA 
Number of elements (also of a scalar) 


Y,0pXx X+As YeAl 
Joining sentences 


xo 2125804 5,0 xeD 
Entering from terminal data exceeding input (printing) width 


AXIS / INDEXING [I 


CpXLppXxX] X*A 
Number of columns in array X 


CpXIL2] XeA2 
Number of columns in matrix X 


601 


602 


603 


604 


605 


606 


607 


608 


609 


610 


614 


612 


614 


615 


616 


617 
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CpX)01)] XA2 
Number of rows in matrix X 


YU2+xX] X*D3 YeAt 
Choosing according to signum 


Yet “101+X] YeDs X«B 
Conditional elementwise change of sign 


XC2x070) XeAl 
Selection depending on index origin 


" *'[OL0+X) XeB 
Indexing with boolean value X (plotting a curve) 


xXtO10+Y]) XeA13 Ye! 
Indexing independent of index origin 


xXU34] X+A2 
First column as a vector 


XL I+0 XeDt 
Zeroing a vector (without change of size) 


xt1) XeAl 
Selection depending on index origin 


SHAPE / RESHAPE p 


(YxpX)pX X+A1s Yeo 
Duplicating vector X Y times 


Xx (pX)pY X«D3 YD4 
Multiplication of each row of X by vector Y 


ppx X+A 
Rank of array X 


1ppXx X+A2 
Number of rows in matrix X 


CpY px XeA13 Yea 
Array with shape of Y and X as its rows 


1pX XA 
Corner element of a (non-empty) array 


1px XeA 
Reshaping X into a scalar 


Opx+ XA 
Output of an empty line 
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618 


619 


620 


621 


622 


623 


624 


625 


626 


627 


628 


629 


630 


631 
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0 80p0 
Forming an initially empty array to be expanded 


ARITHMETIC + - x + 


AFF 2HF3454455456 20, 
Continued fraction 


Yxex X*D3 YD 
Force 0+0 into DOMAIN ERROR in division 


1 “1*X X«D0 
Number and its negative ('plus minus") 


YxX X*D; Y*B 
Selecting elements satisfying condition Y, zeroing others 


Xx71*Y X*D3 Y*Bs pX +> pY 
Conditional elementwise change of sign 


OxX X«D 
Zero array of shape and size of X 


-O10-Xx Xel 
Changing an index origin dependent result? to be as DI0=0 


(OlL0-1)4+X Xel 
Changing an index origin dependent argument to act as Ol0=1 


+Xe XeD 
Output of assigned numeric value 


O10+X Xel 
Changing an index origin dependent argument to act as O10=0 


MISCELLANEOUS 


* 
Syntax error to stop execution 


O«x+ Xea 
Output of assigned valve 


OLx<+0 
Setting latent expression 
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SYNONYM LIST 


Adding X to each column of Y 


193 1 
192 1 


2QXe.+Y 
1QY eo. 4X 


ne 


Adding X to each row of Y 


190 2 
189 1 


2Xe.+¥ 
20Ye. +X 


ne 


Arithmetic average (mean value) 

365 (+/X)+pX 

332  (4+/,X) +10 prX 

Ascending cardinal numbers (ranking) 


1 Lb. 5x CAAX)+O440X 
13° AbX 


Centering text 
323 YACCL-/.5*¥spX)p" "9X 
393 (-L.5SxYtpxX) 4X 


269 (-LO.5x#/A\" '=OX)OX 
248 CA-LO.5SxCASH/ANOAHH+/A\ AC" '=OXIOX 


Changing index of an unfound element to zero 
472 CitpYI1YrX 

B41 (Xe Y)xYriX 

Conditional elementwise change of sign 

603 Yxi “1[1+X] 

623 Xx 1*Y 

Diagonal elements of matrix X 


526 1 10x 
525 CixpxOx 


51 
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Drop of Y first rows from matrix X 
44d CY¥,0V4X 

388 C2tYIVX 

Evaluating a two-row determinant 

314 -/x/0 10X 

313 -/x#0 10x 

Expansion vector with zero after indices Y 
27 CeXd2ACL PX)» 

538 ~CiCpY)+pXdeY+r.pY 

First ones in groups of ones 

381 X>C(-ppXI*71)400X 

440 X>7140,X 

Giving a default? valve for input 

97 tpCes'rr10'I2X 

403 140,X 

Index of (first) maximum element of X 
23° ~1thXx 

330 XT /X 

Index of (first) minimum element of X 
22 1thX 

336 XiL/X 

Indices of ones in logical vector X 
44 CH/XIAYX 

280  CHAXDLU4F/X 

506 X/ipXxX 

Inverting a permutation 

37 AX 


553 A A ALXI*A A AtrpX 
550 X11pxX 
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Locations of texts between and including quotes 


287 Av-140,Ae214\X='"""' 
293° Av~140,Ae#\X="''" 


Locations of texts betueen quotes 


288 AA~140,Ae214+\X='''' 
294 AA~140,Ae#\XE'T'' 


Merging (mesh) 


482 AA AL(WG)/1pGl+¥Y A A+G\X 
12. (X,Y)TASG] 
16 (¥,X)CAVG) 
31. AD ALAGI+ACY,X 
44. (¥sX,Z,...0 A461 


Number and its negative ('plus minus") 
621 1 ~1*X 


583 X»L.5+ppxX)-X 
204 Xe.xd “4 


Number of columns in matrix X 
600 (px)t2] 
410 ~“1tpXx 


445 14pX 
599 (pXILppX] 


Number of elements (also of a scalar) 

366 x/pXx 

596 prX 

Number of occurrences of scalar X in array Y 
236 X+.=5¥ 

362 +/X=,Y¥ 

Number of rows in matrix X 


601 (pxdti] 
411 itpx 
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613 tppx 
446 ~t¥pX 


Occurrence(s) of string X in string Y 


478 CAFO 714 UpXIOXe . SY) vt 
147 CYT As. #7 t+ pX IA. =X) / At CARL AX) / 1 pdt Ci-pXd4¥ 
219 CO-ADEXA.=CA, 1H pY pV I/uCpYI+1-AepxX 


Output of assigned valve 


630 O+xX+ 
627 +Xe 


Removing duplicate elements 


501 CCXiX)=1pXI/X 

154 C4 10<\Xe.=X)/X 

505 A/.19999 A A[X]+1i A A+9999p0 
422 C7AMA 4 CX#-10XI,19/X 


Removing duplicate rows 


TO (CALA =i pAT21XA.=OXI FX 

208 C1 1Q<\XA, =X) 4X 

327 C114 Cv /X#-10X), 1d 4X 

206 (CALA =1 pAtO OFF FAX. FOX) AX 


Removing leading blanks 


267 CH/A\' 'HXIGX 
299 Cv\" '#X)/X 


Removing trailing blanks 


298 COv\O' "#X)/X 

73 (A-C" "XDA 4X 
397 C714C THX) /1pX)pX 
428 (4-CO" '#XDL1dGX 
266 (-4/A\' "=OX) 4X 


Removing trailing blank columns 


272, COv\OvE" '#XI/X 
209 (COv\O" 'V.A#XD/X 
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Replicate YUi] XLi] times (for all i) 
250 YL+\Cr+/Xe71414+4\0,X) 


254 COXZOI/YITHN 100+ /X DE F\X) 
253) YLIQIO++\ C1 4+/X.€O0+4\XI 


Representations of current date 

107 AA ALC’ "HA. i pAle'/" A Ae¥100110340TS 
65 AA ALS 8]+'-' A At¥10001340TS 

104 AA ALC" "HAD/ipAle'.' A AeFO340TS 

72 100110013407TS 

Representations of current time 


64 AA AL3 6l]e':s' A AeF1000134340TS 


105 (,€O 143 OF10043 1712 O O13t340TS),"s: ")>'AP'L1+12S07S(4]1,'M" 


Reshaping non-empty lower-rank array X into a matrix 
392 CAT 2tpX) px 
402 (T2t1 1+pXIpx 
Reshaping vector X into a one-column matrix 
203 Xe.+,0 
534 (O1,pX)pXxX 
594 (CpX),1)pX 
Selection depending on index origin 
604 X[2xOI0) 
609 Xi] 
Sorting rows of matrix X into ascending order 
9 CpeXrpC,XILALAC, QCOpX) pri teXLAchs X11) 
8 (eX)pC,X[DIO+ALALA+“1tpX]] A ACA,X)-O10 
Spacing out text 
580 »X,(1.11" ' 
490 (C2xpXIpi O\X 


Temporary ravel of X for indexing with G 
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585 X+ApX A XIGI]*+¥Y A X+,X A At+pX 
584 X+(pX)pA A ALGI+Y A Av,X 


Test for symmetricity of matrix X 


86 aati, "ty" [OLOFA/ CpXd=OpX],'''O~0E X=OX''' 
520 ~O0EX=OX 


Test if all elements of vector X are equal 


358 A/X=XL1] 
343° A/X=10X , 
340 O=€pX)1+/X 
159 v/A/O 10.=X 
324 A/X=14X 
315 CA/X)vev/X 
341. CL/XD=L/X 
3147 A/X#V/X 
352 #/0 1€X 
316 (A/X)=v/X 
347 4/0 1€X 
215 XA.=A/X 
214 XAvev/X 
344 A/X/10X 
354 A/OIO=XiX 
349 ~A/XE~X 


Test if arrays of equal shape are identical 
357 A/,X=¥ 
544 ~OeX=Y 
Test if numeric 
400 O€1tOpx 
486 0€0\0pX 
Test if X is a permutation vector 
20 XTAX]A.=1pX 
158 A/1=4/Xe.=1pX 
346 A/CipXEX 
Value of polynomial with coefficients Y at point X 
227) (X*7141pY)+.xOY 


83 XLY 
69 (Xe.+,0)1Y 
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Value of Taylor series with coefficients Y at point X 
137  F/YXCX*ADETACT 141 pY 

281 +/Y¥xx\1 X41 +pY 

Vectors as matrices in catenation 

273) X,LDLO-Ca\2pa/2>CppX)sppYd/.5 OY 

274 X,[OLO+CA\2pA/2>(ppX) »ppY)/.5 11Y 

XxX identity matrix 


197 (rX)e.=1X 
582 (X»X)pt+xXp0 


57 


58 


PERMUTED INDEX 


First port of aymeric code 

Lost port of numeric code 

Decoding numeric code 

Increasing 

Choosing a string 

Sums 

Sorting indices X 

Cose structure 

Grade up 

Sorting rows of X 

Choosing 

Using ¢ variable named 

Sorting ¥ 

Conditional change of elements of Y to one 
Sorting a matrix 

Barchart of integer values ¢ 

Barchart of X with height Y ¢ 

Barchart of two integer series ( 

Changing an index origin dependent argument to 
Changing an index origin dependent argument to 


Adding @ new dimension 
Inserting Y 

Vector to expand o new element 
Catenating ¥ elements G 

Turn off all ones 

Turn on all zeroes 

Turn off all ones 

Turn on all zeroes 

Insert vector for Xli) zeroes 
Inserting X into ¥ 

Index of first one 

Inserting Y *'s into vector X 
Expansion vector with zero 
Expansion vector with zero 
Catenating G elements H 
Inserting vector X into matrix ¥ 
Adding an empty row into X 
Adding an empty row into X 
Index of first occurrence of G in X (circularly) 
Successive transposes of G (Xx 
Open a gap of Xti} 


Forming a Y-row matrix with all rows 


Moving 
Moving 

Zeroing 

Ascending cardinal numbers (rankings 
Descending cardinal numbers (ranking 
Test if 

Test if 

Test if 

Test if 

Test if 
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ABBB 459 

ABBB 479 

AB3CCC into @ matrix 63 


absolute value without change of sign 475 
eccording te boolean value G 493 
according to cotes G 152 


according to deta Y 32 

eccording to key vector G 117 
according to key Y 30 

according to key Y (alphabetizing) 18 
eccording to signum 602 

according toX 88 

according to X 36 

eccording to X 569 

according to Y:th column 33 


across the page) 71 

across the page) 170 

across the pege) 68 

ect as D10=1 626 

ect os O10=0 628 

Adding a new dimension after dimension G Y-fold 10 
Adding en empty row into X after rows Y 485 
Adding on empty row into X after row Y 487 
Adding scalar Y to last element of X 406 
Adding X to each column of ¥ 192 

Adding X to each column of Y 193 

Adding X to each row of Y 189 

Adding X to each row of Y 190 

efter dimension G Y-fold 10 

efter each element of X S81 

after each one in X 507 

after every element of X 577 

after first one 307 

efter first one 304 

after first zero 306 

after first zero 308 

efter i:th subvector 265 

after index G 382 

ofter index Y in X 438 


after indices G 26 
ofter Y 27 
after indices Y 538 
after indices Y in vector X 28 


after row G 375 
after row Y 487 
after rows Y 485 
after Y 474 

after Y: X@YQG) 523 
after YIGli}) (for all i) 264 

Aligning columns of matrix X to diegonals 398 
Aligning diagonals of matrix X to columns 399 

alike (4) 593 

Ally both 360 

ALL oxes of array X 555 

All binary representations up to X (truth table) 82 
All binary representations with X bits (truth table) 
al! blanks to end of each row 160 

al! blanks to end of text 42 

all boolean valves 566 

all different) 13 
all different) 17 
all elements of vector 
all elements of vector 
alt elements of vector 
all elements of vector 
all elements of vector 


are equal 159 
are equal = 214 
ore equal 215 
are equal 311 
ere equal 315 


Dem ME DE 


Test if 
Test iF 
Test if 
Test if 
Test if 
Test if 
Test if 
Test if 
Test if 
Test if 
Test if 
Replicote Ylil Xlil times (for 
Replicate Ylil Xlil times (for 
Replicote Ylil Xtil times (for 


Open a gap of XLi) ofter YIGLi]] (for 
Open a gap of Xi] before YIGLi}] (for 
Matrix of 


Indices of 
Indices of 
Turn off 
Turn off 


Forming a Y-row matrix with 
Matrix for choosing 


Replacing 

Turn on 

Turn on 

Test if X is in ascending order 
Test if X is in descending order 


Average (mean valve) of elements of X 
Differences of successive elements of X 


Sorting rows of X according to key ¥ ¢ 


Alphabetical comparison with 
Alphabetizing Xi equal 
Transformation of 

Arithmetic average (mean value)» 
Positive maximum, at least zero ¢ 
Number of elements ¢ 

Number of elements ( 

Number of rows in array X ¢ 
Merging vectors X and ¥ 


Sum of 


Contour levels Y at points with 
Representation of current date ( 


Complementary 
Rotation matrix for 


Test for 
Test for 


Any» 
Test if X is a valid 


Complementary angle ¢ 


Restoring 
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al! elements of vector 
all elements of vector 
ail elements of vector 
all elements of vector 
all elements of vector 
all elements of vector 
ell elements of vector 
all elements of vector 
ol! elements of vector 
all elements of vector 
atl elements of vector 
orl id 250 

ail i) 254 

all i) 253 

oil id 264 

alli) 274 

All indices of vector X 556 

atl indices of X St 

el! occurrences of elements of Y in X 495 

all occurrences of Y in X 503 

all ones after first one 307 

al! ones after first zero 306 

All pairs of elements of 1X and 1Y = 88 

ALL primes up to X 175 

ell rows alike (xX) 593 

all subsets of X (truth table) 59 

all vatues Y(i] by Y[2] in X 425 

al! zeroes ofter first one 304 

all zeroes ofter first zero 308 

along direction ¥ 268 

along direction ¥ 270 

along direction ¥ 364 

along direction Y 436 

Alphabetical comparison with alphabets G 549 
alphobetizing) 18 

Alphobetizing X3 equal alphabets in some column of Y 395 
alphabets G 549 

alphabets in some column of Y 395 

alphanumeric string into numeric 78 

also for an empty array 332 

also for empty X) 334 

also of a scalar) 366 

also of a scalar) 596 

also of a vector) 328 

aiternately 578 
Alternating product 
alternating reciprocal 
Alternating series (1 “1 2 "23 "3 
Alternating sum 369 

altitudes X 179 

American) 107 

And-reduction (A/) of subvectors of Y indicated by X 492 
And-scan (A\) over subvectors of Y indicated by X 290 

angle (arccos sin X) 134 

angle X Cin radians) counter-clockw, 132 

Annuity coefficient: X periods at interest rate ¥ % 186 
ontisymmetricity of matrix X 85 

entisymmetricity of square matrix X 519 

Any, anyone 356 

anyone 356 

APL name 322 

Applying to columns function F defined on rows 514 

arccos sin X) 134 

Arctan Y¥+X 129 

Area of triongle with side lengths in X (Heron's formula) 318 
argument of cumulative sum (inverse of +\) 442 


ore equal 316 
are equal 317 
are equal 324 
ere equa! 340 
ere equal 344 
are equal 343. 
are equal 347 
ore equal 349 
ore equal 352 
cre equal 354 
ore equal 358 


RRR 


Y+xX 238 
eee) S04 


60 


Changing an index origin dependent 
Changing an index origin dependent 
Executing costly monadic function F on repetitive 


Consecutive integers from X to ¥ ¢ 


Test if X is an empty 

Corner element of a (non-empty) 

Transpose of planes of a rank three 

Conversion of indices to indices of raveled 
Arithmetic average (mean value), also for an empty 


Y-shaped 
Zero 
Forming on initially empty 


Rank of 
Main diagonal of 

All axes of 

Removing columns ¥ from 

Number of columns in 

Indices of elements Y in 

Test if vector ¥ is a row of 
Comparing vector ¥ with rows of 
Indices of first blanks in rows of 
Conditional drop of ¥ elements from 
Number of rows in 

Reshaping non-empty !ower~rank 
Reshaping non-empty lower~rank 
Handling 

Centering character 

Centering character 

Replicating a dimension of rank three 


Number of occurrences of scalar X in 
Number of occurrences of scalar X in 
Test if 
Test if 


Representation of current date ¢ 
Sorting X into 

Sorting rows of matrix X into 
Sorting rows of matrix X into 
Test if X is in 


Output oF 
Output of 
Arithmetic 
Arithmetic 


Arithmetic 
on distribution of states X with 
All 


Histogram (distribution 


argument to act as 
argument to act as 
arguments 

Arithmetic 
Arithmetic 
Arithmetic 
Arithmetic 
arithmetic 
Arithmetic 
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average (mean value) of X weighted by Y 237 
overage (mean value) 365 

average (mean valve), also for an empty array 
precision of the system (in decimals) 450 
progression) 558 


progression from X to Y with step G 454 


Arithmetic progression of Y numbers from X with step G 
array 548 

erray 615 

erray 527 

arroy 4 

erray 332 

Array and its negative (‘plus minus') 204 

Arroy and its negative ("plus minus') 583 

array of random numbers within ¢ X{1},x{2] 1] 124 
erray of shope and size of X 624 

array to be expanded 618 

Arroy with shape of Y and X as its rows 614 
erray X 612 

orray X 525 

orroy X 555 

array X 396 

erray X 599 

array X 55. 

arroy X = 228 

array X 232 

orroy X 282 

array X 44T 

array X (also of o 328 

erray X into a motrix 392 

array X into a matrix 402 

array X temporarily as a vector 592 

array X with only right edge ragged 269 

array X with ragged edges 248 

arroy X Y-fold 200 

array Y 236 

array Y 362 

arrays are identical 544 

arrays of equal shape are identical 357 
Ascending cardinal numbers (rankings shareable) 1 
Ascending cardinal numbers (rankings all different) 13 
ascending format) 104 

ascending order 35 

ascending order 8 

ascending order 9 


ascending 


order along direction Y 268 


Assign values of expressions in X to variables named in Y 


assigned numeric value 627 

assigned value 630 

overage (meon value) 365 

average (mean value), also for an empty array 332 
Average (mean value) of columns of matrix X 326 
Average (mean value) of elements of X along direction ¥ 
Average (mean value) of rows of matrix X 325 

averoge (mean value) of X weighted by Y 237 

average number Y 140 

Avoiding division by zero error (gets valve zero) 572 
Avoiding parentheses with help of reversal 535 

axes of array X 555 

borchart; down the page) 144 

Borchart of integer values (ecross the page) 174 
Barchart of integer values (down the page) 166 
Barchart of two integer series (across the page) 68 


33 


557 


364 


2 


98 
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Barchart of X with height ¥ (across the page) 170 
Representation of X in base ¥Y 54 
Cotenating Y elements G before every element of X 576 
Insert vector for Xtil elements before i:th element 279 
Catenating G elements H before indices Y in vector X 29 
Open a gop of Xi] before YIGLil] (for alt i) 274 
Indexing when rank is not known beforehand 100 
Removing elements Y from beginning and end of vector X 416 
Removing elements Y from beginning of vector X 435 
Which class do elements of X belong to 184 
Duplicoting element of X belonging to Y,1tX until next found 297 
Predicted values of best linear fit (least squares) 125 
Best linear fit of points (X,Y) (least squares) 128 
Beta function 139 
Locations of texts between and including quotes 287 
Locations of texts between and including quotes 293 
Places between pairs of ones 305 
Locations of texts between quotes 288 
Locations of texts between quotes 294 
Selection between X and Y depending on condition G 567 
Distribution of X into intervals between ¥Y 145 
Limiting X between YU1} and YL21, inclusive 449 


Binary format of decimal number X 45 
Extending o transitive binary relation 230 
All binary representations up to X (truth table) 52 
All binary representations with X bits (truth table) 60 
Pascal's triongle of order X ( binomial coefficients) 136 
Binomial distribution of X trials with probability Y 138 
All binary representations with X bits (truth table) 60 
Index of first non- blank, counted from the rear 73 


Removing duplicate blank columns 220 
Removing leading blank columns 240 
Removing trailing blank columns 209 
Removing trailing blank columns 272 
Removing blank columns 226 
Blank rows 359 
Removing duplicate blank rows 218 
Removing leading blank rows 214 
Removing trailing blank rows 205 
Removing blank rows 225 
Removing multiple blanks 424 
Removing leading blanks 267 
Removing leading blanks 299 


Removing trailing 13 
Removing trailing 266 
Removing trailing 298 
Removing trailing 397 
Removing trailing 428 

Removing 510 


Removing leading and trailing blanks 259 
(Cyclic) compression of successive blanks 494 
Formatting with zero values replaced by 


Replacing elements of X in set Y¥ by 480 
Replacing elements of X not in set Y by blanks / zero; 481 
Replacing elements of X not fulfilling ¥Y by blanks / zeroes 483 


Indices of last non- . blanks in rows 217 
Indices of first blanks in rows of array X 282 
Moving al! blanks to end of each row 160 
Moving all blanks to end of text 42 
Test if X is boolean 350 
Using boolean matrix Y in expanding X 489 
Choosing a string according to boolean valve G 493 
Indexing with booleon valve X (plotting a curve) 605 
Zeroing af! boolean valves 566 
Boolean vector of length Y with ones in locations X 543 
Boolean vector of length ¥ with zeroes in locations X 539 


62 


Alls 
Conditional 
Case structure with an encoded 
Conditional 
Conditional 
Conditional 
x 

Row- 
Ascending 
Descending 
Ascending 


Present value of 
Future value of 


Vectors as matrices in 
Vectors as matrices in 


Conditional 

Conditional elementwis: 
Conditional elementwise 

Square of elements of X without 
Increasing absolute valve without 
Zeroing a vector (without 


Centering 

Centering 

Giving @ 

Rows of non-empty motrix X starting with o 
Dividing a 400x412 

Sum of numbers in 

Removing punctuation 

Converting 

Conversion of 


Matrix for 


Index of first occurrence of G in X ¢ 
Which 

Classification of elements Y into X 
Division to ¥ 
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both 360 
branch depending on sign of X 119 
bronch destination 66 
branch out of program 118 
branch out of programs = 89. 


branch to line Y 114 
but not Y= 574 

by-row formatting (width G) of X with Y decimals per row 109 
cardinal numbers (ranking, all different) 13 

cardinal numbers (ranking, all different) 17 

cardinal numbers (ranking, shareable) 4 

Case structure according to key vector G 117 

Case structure with an encoded branch destination 66 
structure with integer switch 116 

structure with logical switch (preferring from stort) 115 


cosh flows X at interest rote Y % 17 

cosh flows X ot interest rate Y % 82 

Cotenating G elements H after indices Y in vector X 28 
Catenating G elements H before indices Y in vector X 29 
Catenating Y elements G after every element of X  57T 
Catenating Y elements G before every element of X 576 
catenation 273 

catenation 274 


Centering character array X with ragged edges 248 

Centering character array X with only right edge ragged 269 
Centering text line X into a field of width ¥ 323 

Centering text line X into a field of width Y 393 

change of elements of Y to one according to X 569 

change of sign 603 

change of sign 623 

change of sign 477 

change of sign 475 

change of size) 608 

Changing an index origin dependent resuit to be as DI0=1 568 
Changing an index origin dependent resuit to be as DI0=0 625 
Changing an index origin dependent argument to act as DI0=1 626 
Changing an index origin dependent argument to act as DI0=0 628 
Changing elements in X with value Y{1] into Y{2]_ 380 
Changing index of an unfound element to zero 472 

Changing index of on unfound element to zero (not effective) 544 
Changing lengths of subvectors to ending indicators 277 
Changing lengths of subvectors to starting indicators 278 
Changing numeric code X into corresponding nome in Y $54 
Changing starting indicators of subvectors to lengths 423 
Changing X if a new input value is given 92 

character erroy X with only right edge ragged 269 

character array X with ragged edges 248 

character default value for input 403 

choracter in Y 499 

choracter matrix into one page 524 

character matrix X 104 

choracters 496 

characters into numeric code 564 

choracters to hexadecimal representation (DAV) 56 

Check for input in range 1..X 542 

Choosing @ string according to boolean value G 493 

Choosing according to signum 602 

choosing all subsets of X (truth table) 59 

Choosing sorting direction during execution 34 

Choosing Y objects out of 1X with replacement (roll) 122 
Choosing Y objects out of 1X without replacement (deal) 123 
circularty) after Y 471 

class do elements of X belong to 184 

classes of equal size 156 

closses with width Hy minimum G 173 

Classificotion of elements Y into X classes of equal size 156 
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Representation of current time (24 hour clock) 64 
Representation of current time (12 hour clock) 105 
Rotation matrix for angle X (in radians) counter- clockwise 132 
Rounding to zero values of X close to zero 474 
Forming a transitive closure 112 
First port of numeric code ABBB 459 
Last part of numeric code ABBB_ 479 
Decoding numeric code ABBCCC into a matrix 63 
Changing numeric code X into corresponding name in Y 554 


Converting characters into numeric codes 561 
Sums according to codes G 152 
Annuity coefficient: X periods at interest rate Y % 186 
Pascal's triangle of order X (binomial coefficients) 136 
(Real) solution of quadratic equation with xX 363 
Product of two polynomials with coefficients X and Y 163 
Value of polynomial with coefficients Y at point X 83 
Value of polynomial with coef Yat point X 227 
Value of Taylor series with coefficients Y at point X 137 
Y 
Y 
f 


Value of Taylor series with coefficients Y at point X 281 
Value of polynomial with coefficients Y at points X 69 
Cofficients of exponential (curve) fit of points (X+¥) 127 
Sorting a matrix according to Y:th column 33 
First column as a motrix 587 
First column as a vector 607 
with column Fields of width Y 515 
two- column matrix 589 
column matrix 534 
column matrix 594 


“Transpos: 


of matrix X 
Forming a 
Reshaping vector X into a 
Reshoping vector X into a 
Reshaping vector X into a column matrix 591 
Reshaping numeric vector X into column matrix 203 
Multiplication of each column of matrix X by vector Y 516 
Adding X to each column of Y 192 
Adding X to each column of ¥ 193 
equal alphabets in same column of Y 395 
Helps locating column positions 1..X 46 
Column sum of a matrix 372 
Removing duplicate blank columns 220 
Removing trailing blank columns 209 
Removing leading blank columns 210 
Removing blank columns 226 
Removing trailing blank columns 272 
Aligning diagonals of matrix X to columns 399 
Matrix with shape of Y and X as its columns S17 
Pairwise differences of successi columns (inverse of +\) 383 
Drop of Y first columns from matrix X 443 
Applying to columns function F defined on rows 5i4 
Number of columns in array X 599 
Number of columns in matrix X 410 
Number of columns in matrix X 
Number of columns in matrix X 600 
x 
x 


Alphabetizing 


Average (mean value) of columns of matrix 326 
Aligning columns of matrix X to diagonals 398 
Matrix with X columns Y S2i 
Removing columns Y from array X 396 
Number of combinations of X objects token Y at a time 142 
A way to combine trigonometric functions (sin X cos Y) 130 
t if X and Y have elements in common 348 
Greatest common divisor of elements of X 155 
Comparing vector Y with rows of array X 232 


Comparison of successive rows 344 
Comparison table 169 
Alphabetical comparison with alphabets G 549 


Lengthening matrix X to be compatible with Y 330 
Widening matrix X to be compatible with Y 391 
Complementary ongle (arccos sin X) 134 
Compound interest for principals Y at rates G% in times X 146 


64 


(Cyclic) 

Selection between X and Y¥ depending on 
Index of first sotisfied 

Number of elements satisfying 

Reverse vector X on 

Transpose matrix X on 

Selecting elements of X satisfying 
Selecting elements satisfying 

Moving elements satisfying 


Transforming node matrix X into a 
Transforming 

Transforming connectivity matrix X into a 
Transforming 

Transforming connectivity list X into a 
Transforming 

Running sum of Y 


For-loop ending 
Test if rows of X 


Merging X» Ys Z ... under 
Merging X and ¥ under 
Merging X and ¥ under 
Merging X and ¥ under 
Merging X and ¥ under 


Test if numeric and 


Changing numeric code X into 

A way to combine trigonometric functions (sin X 
Executing 

Index of last occurrence, 

Index of first non-blank, 

Rotation matrix for angle X Cin radians) 
Incrementing cyclic 

Vector ¢ 


Restoring argument of 
Playing order in a 
Encoding 
Representation of 
Representation of 
Representation of 
Representation of 
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compression of successive blanks 494 
condition G 56T 


condition in X 559 
condition X 370 
condition ¥Y 533 
condition Y 518 
condition Y 512 


condition Y, zeroing others 622 


condition Y to the start of X 43 
Conditional branch depending on sign of X 119 
Conditional branch out of programs 89 


Conditional branch out of program 118 
Conditional branch to tine Y 114 

Conditional change of elements of Y to one according to X 569 
Conditional drop of last element of X 448 

Conditional drop of ¥ elements from array X 447 

Conditional elementwise chenge of sign 603 

Conditional elementwise change of sign 623 

Conditional execution 96 

Conditional in text 508 

connection matrix {57 


connection matrix X into a node matrix 148 
connectivity list 50 

connectivity list X into a connectivity matrix 74 
connectivity matrix 71 

connectivity matrix X into a connectivity list 50 


consecutive elements of X 285 
Consecutive integers from X to ¥ (arithmetic progression) 558 
construct 113 

contain elements differing from Y 231 

Continued Fraction 619 

Continuing from line Y (if X>0) or exit 120 

Contour levels Y at points with altitudes X 179 


control of G (mesh) 44 

control of G (mesh) 12 

control of G (mesh) 16 

control of G (mesh) 34 

control of G (mesh) 482 

Conversion from decimal to hexadecimal 49 

Conversion from hexadecimal to decimal 75 

Conversion of characters to hexadecimal representation (UAV) 56 
Conversion of each row into a number (defauit zero) 93 


Conversion of indices to indices of raveled array 84 
Converting characters into numeric codes $61 

Converting expression X to numeric form with default valve Y 94 
converting into numeric form 95 

Converting set of positive integers X into a mask 329 
Converting zeroes to Y 574 

Corner element of a (non-empty) array 615 

corresponding name in ¥ 554 

cos Y) 130 

costly monadic function F on repetitive arguments 154 

counted from the rear 532 


counted from the rear 79 
counter-clockwise 132 
counter X with upper limit ¥ 61 


cross) product of vectors 528 
Cumulative sum 310 
Cumutotive sum (+\) over subvectors of Y indicated by X 255 


cumulative sum (inverse of +\) 442 
cup for X ranked players 389 

current dote 72 

current dote (American) 107 

current date (ascending format) 104 
current dote (descending format) 65 
current time (24 hour clock) 64 


Representation of 

Indexing with boolean value X (plotting a 
Predicted values of exponential ¢ 
G-degree polynomial ¢ 

Cofficients of exponential ( 

G 

Increment ing 

Leftmost neighboring elements 

Rightmost neighboring elements 

Entering from terminal 

Sorting indices X cccording to 

Encoding current 

Representation of current 

Representation of current 

Representation of current 

Separating a 

Number of 

Separating a date YYMMDD to YY, MM, 
Choosing Y objects out of 1X without replacement ( 
Conversion from hexadecimal to 

Binary format of 

Conversion from 

Rounding to X 

Arithmetic precision of the system Cin 
Number of 

Formatting X with H 

Number of 

Row-by-row formatting (width G) of X with ¥ 


Fifo stock ¥ 

Giving a numeric 

Giving a chorocter 

Limiting indices ond giving a 

Converting expression X to numeric form with 
Conversion of each row into a number ( 
Applying to columns function F 


ce 
Transformation from radians to 
Transformation from 

Kronecker 

Changing on index origin 

Changing an index origin 

Changing on index origin 

Changing an index origin 

Selection between X and Y¥ 

Selection 

Selection 

Conditional branch 

Zero or space 

Zeroing elements of Y 

Number of digit positions in scalar X ¢ 


ntation of current date ¢ 
Sorting X into 

Test if X is in 

Case structure with an encoded branch 
Evaluating a two-row 
Evaluating a two-row 
Sum over elements of X 
Standard 


Repre 
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current time (12 hour clock) 105 
curve) 605 

curve) fit 124 

curve) fit of points (X+¥) 126 

curve) fit of points (X,Y) 127 

Cyclic) compression of successive blanks 494 
cyclic counter X with upper limit Y 64 
cyclically 537 

cyclically 536 

data exceeding input (printing) width 598 
data Y — 32 

date = 72 

date (American) 107 

date (ascending format) 104 


date (descending format) 65 
date YYMMDD to YY, MM, DD 57 
days in month X of year Y = 74 
DD ST 

deal) 123 

decimal 15 

decimal number X = 45 

decimal to hexadecimal 49 
decimals 460 

decimals) 450 


decimals (up to Y) of elements of X 149 
decimals in fields of width G 110 


decimals of elements of X 87 
decimals per row 109 
Decoding numeric code ABBCCC into a matrix 63 


Decommenting a matrix repr: 
decremented with X units 286 
defavit value for input 97 
default value for input 403 
default value G 458 

default valve ¥ 94 

default zero) 93 

defined on rows 514 


Definite integral of F(X) in range Y with G steps ('X'eF) 


degree polynomial (curve) Fit of points (X,Y) 126 
degrees 133 

degrees to radians 134 

delta of X and Y element of identity matrix) 575 
dependent argument to act os D10=1 626 

dependent argument to act as D10=0 628 

dependent resuit to be os DlO=i 568 

dependent resu/t to be as Q10=0 625 

depending on condition G 567 

depending on index origin 604 

depending on index origin 609 

depending on sign of X 119 

depending on the type of X (Fill element) 409 
depending on their valve: 545 

depends on OPP) 1114 

Depth of parentheses 295 

Derivate of polynomial X 430 

Descending cardinal numbers (ranking, all different) 
descending format) 65 

descending order = 44 

descending order along direction Y 270 
destination 66 

determinant 313 

determinant 314 

determined by elements of Y 150 

deviation of X 319 

Dicgonal elements of matrix X 526 

Diagonal matrix with elements of X 429 


entation of a function (OCR) 


258 
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Main diagonal of orray X 525 
Aligning columns of matrix X to diagonals 398 
Aligning diagonals of matrix X to columns 399 
Elements of X not in ¥ ( difference of sets) 498 
Which elements of X are not in set Y ( difference of sets) 552 
Pairwise differences of successive columns (inverse of +\) 383 
Differences of successive elements of X along direction Y 436 
Pairwise differences of successive elements of vector X 420 
Ascending cardinal numbers (ranking, al! different) 13 
Descending cardinal numbers (rankings all different) 17 
Index of first differing element in vectors X and Y 551 
Test if rows of X contain elements differing from Y 234 
Test if an element differs from the next one 434 
Test if an element differs from the previous one 432 
Number of digit positions in integers in X 455 
Number of digit positions in scalar X (depends on OPP) 114 
Number of  digitpositions in integers in X 452 
Number of digits in positive integers in X 456 
Digits of X separately 53 
Adding a new dimension after dimension G Y-fold 10 
Adding a new dimension after dimension G Y-fold 10 
Replicating a dimension of rank three array X Y-fold 200 
Reduction in dimension Y» rank unchanged 502 
Direct matrix product 187 
Choosing sorting direction during execution 34 
Test if X is in ascending order along direction Y 268 
Test if X is in descending order along direction Y 270 
Average (mean value) of elements of X along direction Y 364 
Differences of successive elements of X along direction Y 436 
Variance ( spersion) of X 320 
Extending a tance table to next leg 224 
Histogram ( tribution barcharts down the page) 144 


Poisson Stribution of states X with average number Y 140 
stribution of X into intervals between Y 145 
Binomial stribution of X trials with probability Y 138 


Dividing a 40012 character matrix into one page 524 
Divisibility table 164 
Elements of X divi 470 
Force 0+0 into DOMAIN ERROR in divi 
Avoiding division by zero error (gets value zero) 572 
Division to ¥ closses with width Hy minimum G 173 
Greatest common divisor of elements of X 155 
Divisors of X 468 
Force 0+0 into DOMAIN ERROR in division 620 
Scalar ( dot) product of vectors 243 
Doubling quotes (for execution) 25 
Grading down subvectors of Y indicated by X 15 
Barchart of integer values ( down the poge) 166 
Histogram (distribution barcharts down the page) 144 
Formatting a numerical vector to run down the page 103 
Conditional drop of last element of X 448 
Conditional drop of ¥ elements from array X 447 
Drop of Y First columns from matrix X 443 
Drop of Y first rows from matrix X 388 
Drop of Y first rows from matrix X 444 
Removing duplicate blank columns 220 
Removing duplicate blank rows 218 
Removing duplicate elements (nub) 154 
Removing duplicate elements (nub) 501 
Removing duplicate rows 70 
Removing duplicate rows 206 
Removing duplicate rows 208 
Removing duplicate rows from ordered matrix X 327 
Removing duplicate Y's from vector X 426 
Removing duplicates from an ordered vector 422 
Removing duplicates from positive integers 505 


Choosing sorting direction 
Multiplication of 

Adding X to 

Adding X to 

Inserting Y after 

Test if 

Vector to expand a new element after 
Test if X and Y¥ are permutations of 
Moving al! blanks to end of 

Conversion of 

Multiplication of 

Adding X to 

Adding X to 

Transferring text X to right 

Centering character array X with only right 
Centering character array X with ragged 


Changing index of an unfound element to zero (not 
Insert vector for Xlil elements before i:th 

Zero or space depending on the type of X (Fill 
Vector to expand o new 

Test if an 

Test if an 

Index of first differing 

Corner 

Kronecker delta of X ond ¥ ¢ 

Removing every second 

Inserting Y¥ after each 

Removing every ¥:th 

Taking every Y:th 
of (First) minimum 
of (First) minimum 
of (First) maximum 
of (First) maximum 
Conditional drop of last 

Adding scalor ¥ to last 

Catenating Y elements G ofter every 
Catenating Y elements G before every 
Locating field number Y starting with first 
Duplicating 

Test if each 

Filling X with lost 

Replacing last 

Replacing first 

Index of lost 

Changing index of an unfound 

Changing index of an unfound 

Reshaping one- 

Indexing scattered 

Rightmost neighboring 

Leftmost neighboring 

Lengths of subvectors with equal 

Rotate first 

Number of 

Number of 

Removing duplicate 

Removing duplicate 

Insert vector for Xtil 

Rightmost neighboring 
Leftmost neighboring 
if rows of X contain 
Selecting specific 
Conditional drop of ¥ 
Take of at most X 


Test 
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Dupliceting element of X belonging to Y,1tX until next found 
Duplicating vector X Y times 610 

during execution 34 

each column of matrix X by vector Y 516 
each column of Y 192 

each column of Y 193 

each element of X 584 

each element of X occurs only once 353 
each one in X 507 

each other 4 

each row 160 

each row into a number (default zero) 93 
each row of X by vector Y 611 

row of Y 189 

row of Y 190 

of field of width Y 412 

ragged 269 

248 

Editing X with ¥ y-wise 263 

effective) 541 

element 279 

element) 409 

element ofter each one in X 507 

element differs from the next one 434 
element differs from the previous one 432 
element in vectors X and Y 551 

element of a (non-empty) array 615 
element of identity matrix) $75 


element of X 469 
element of X 581 

element of X 466 

element of X 467 

element of X 22 

element of X 336 

element of X 23 

element of X 330 

element of X 448 

element of X 406 

element of X 577 

element of X 576 

element of X 283 

element of X belonging to Ys1tX until next found 297 
element of X occurs only once 353 

element of X to length Y 377 

element of X with ¥Y 433 

element of X with ¥Y 434 

element of Y in X 530 


element to zero 472 

element to zero (not effective) 541 
element vector X into a scalar 374 
elements 80 

elements 384 

elements 385 

elements 413 

elements (10) of subvectors of Y indicated by X rat 
elements (also of a scalar) 366 

elements (also of a scalar) 596 

elements (nub) 154 

elements (nub) 501 

elements before i:th element 279 
elements cyclically 536 

elements cyclically 537 

elements differing from Y 234 

elements froma ‘large’ outer product 194 
elements from array X 447 

elements from Y 394 
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Catenating ¥ 
Catenating ¥ 
Cotenating G 
Catenating G 

Test if X and Y have 
Changing 

All pairs of 

"X.Y" by rows for 
Diagonal 

Maxima of 

Minima (L/) of 

Maxima (1/) of 

ratios of successive 
ferences of successive 
Test if all 

Test if ott 

Test if alt 

Test if ol! 

Test if att 

Test if all 

ifatt 
if ait 
if ott 
ifatt 
if att 
if att 
if att 
if alt 
if ait 
if alt 
Size of range of 
Minimum of 

Maximum of 

Sum of 

t common divisor of 
Number of decimals of 

Product of 

Diagonal matrix with 

Running sum of Y consecutive 
Number of decimals (up to Y) of 
Numeric headers ( 

Differences of successive 
Average (mean value) of 

Which 

Which class do 

Sum over 


Pairwi 
Pairwise di 


Great 


Replacing 

Sum 
Replacing 
Replacing 


Selecting 

Square of 

Index of first occurrence of 
Sum over elements of X determined by 
Zeroing 

Indices of all occurrences of 
Replacing 

Conditional change of 

Number of 

Selecting 

Moving 

Removing 

Removing 

Removing 


elements 
elements 
elements 
elements 
elenents 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
Elements 
elements 
elements 
elements 
elements 
Elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
elements 
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G after every element of X 517 
G before every element of X 576 


H after indices Y in vector X 28 
H before indices Y in vector X 29 
in common 348 

in X with value Y(t) into ¥{21 380 
of 1X and iY 58 


of motrices 153 
of matrix X 526 
of subsets of X specified by Y 213 


of Y satisfying X with G 504 

of Y to one according to X 569 

satisfying condition X 370 

sctisfying condition Y, zeroing others 622 
sotisfying condition Y to the start of X 43 
¥ from beginning and end of vector X 416 

Y from beginning of vector X 435 

Y from end of vector X 427 


of subvectors of Y indicated by X 6 
of subvectors of Y indicated by X 14 
of vector X 419 
of vector X 420 
of vector X are equal 159 
of vector X are equal 214 
of vector X are equal 215 
of vector X are equal 314 
of vector X are equal 315 
of vector X cre equal 316 
of vector X are equal 317 
of vector X are equal 324 
of vector X are equal 340 
of vector X are equal 341 
of vector X ore equal 343 
of vector X ore equal 347 
of vector X ore equal 349 
of vector X cre equal 352 
of vector X ore equal 354 
of vector X are equal 358 
of X 312 
of X 339 
of X 335 
of X 374 
of X 155 
of xX 87 
of X 368 
of X 429 
of X 285 
of xX 149 
of X) for rows of toble Y 102 
of X along direction Y 436 
of X along direction Y 364 
of X are not in set Y (difference of sets) 552 
of X belong to 184 
of X determined by elements of Y 150 
of X divisible by Y 470 
of X in set Y by blanks / zeroes 480 
of X marked by succeeding identicals in Y 284 
of X not fulfilling Y by blanks / zeroes 483 
of X not in set ¥ by blanks / zeroes 481 
of X not in ¥ (difference of sets) 498 
of X satisfying condition Y 512 
of X without change of sign 477 
of Y = 338 
of Y 150 
of Y depending on their vaiues 845 
of Yin X 495 
Y 
Y 


Retrieving scattered 
Removing 

Indices of 

Classification of 
Conditional 

Conditional 

Corner element of a (non~ 
Test if X is an 
Arithmetic average (mean value), also for en 
Forming on initially 
Output of an 

Reshaping non- 

Reshaping non- 


Rows of non~ 


Adding an 

Adding an 

Positive maximum, at least zero (also for 
Case structure with on 


Moving all blanks to 

Inserting vector ¥ to the 

Moving all blanks to 

Removing elements ¥ from 

Removing elements Y from beginning and 
Scan from 

For-loop 

Changing lengths of subvectors to 
Field lengths of vector Xi G ++ 


if all elements of vector 
if all elements of vector 
if all elements of vector 
if all elements of vector 
if all elements of vector 
if all elements of vector 
if all elements of vector 


MMMM 


if all elements of vector 
if all elements of vector X are 
if all elements of vector X are 
if all elements of vector X are 
if all elements of tor X are 
if all elements of vector X are 
if atl elements of vector X are 
if all elements of vector X are 
if all elements of vector X are 


Alphabetizing Xi 

Lengths of subvectors with 

Ending points of 

Starting points of 

Test if orcays of 

Classification of elements ¥ into X classes of 
(Real) solution of quadratic 

Avoiding division by zero 

Force 0+0 into DOMAIN 

Syntox 


Test if 
Rounding to nearest 
Rounding» to nearest 
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elements Y from matrix X 522 
elements Y from vector X 509 

elements Y in array X 55 

elements Y into X classes of equal size 156 
elementwise change of sign 603 
elementwise change of sign 623 

empty) array 615 

empty array 548 

empty arrey 332 

empty array to be expanded 618 

empty line 617 

empty lower-rank array X into a matrix 392 
empty lower-rank array X into a matrix 402 
Empty matrix 513 

empty matcix X starting with a character in Y 499 
Empty numeric vector 563 

empty row into X after row Y 487 

empty row into X after rows Y 485 

empty X) 334 

encoded branch destination 66 

Encoding current date 72 

end of each row 160 

end of matrix X 376 

end of text 42 

end of vector X 427 

end of vector X 416 

end witha 484 

ending construct 113 

ending indicotors 277 

ending indices 414 

Ending points for X ds of width Y 404 
Ending points for X in indices pointed by Y 529 
Ending points of equal groups 417 
Entering from terminal data exceeding input (printing) width 598 
equal = 159 

equal = 214 

equal 215 : 

equal 314 

equal 315 

equal 316 

equal 317 

equal = 324 

equal 340 

equal 344 

equol 343 

equal 347 

equal 349 

equal 352 

equal 354 

equal 358 

equal alphabets in same column of Y 395 
equal elements 413 

equal groups 417 

equal groups 418 

equal shape ore identical 357 

equal size 156 

equation with coefficients X 363 

error (gets value zero) $72 

ERROR in division 620 

error to stop execution 629 

Evaluating a two-row determinant 313 
Evaluating a two-row determinant 314 
Evaluation of several expressions; results forma vector 99 
even 473 

even integer 453 

even integer for .5 = 111X 454 


FinnaPL Idiom Library 
70 Jul. 13, 1982 


Catenating ¥ elements G ofter every element of X 577 
Catenoting ¥ elements G before every element of X 576 
Removing every second element of X 469 
Taking every ¥:th element of X 467 
Removing every Y:th element of X 466 
Entering from terminal dota exceeding input (printing) width 598 


Exctusive or 573 
Executing costly monadic function F on repetitive arguments 4154 
Conditional execution 96 
Syntax error to stop execution 629 
Doubling quotes (for execution) 25 
Choosing sorting direction during execution 34 


Continuing from tine ¥ Cif X>0) or exit 120 
Vector to expand a new element after each one in X 507 
Forming first row of a matrix to be expanded 408 
Forming an initially empty array to be expanded 618 
Using boolean matrix Y in expanding X 489 
Expansion vector with zero ofter indices Y 27 
Expansion vector with zero ofter indices Y 538 
Predicted values of exponential (curve) fit 124 
Cofficients of exponential (curve) Fit of points (Xs¥) 127 
Setting latent sion 834 


Converting on X to numeric form with defavit value Y 94 
Evaluation of several expressions} results form a vector 99 
Assign values of expressions in X to voricbles nomed in Y¥ 98 


Extending o distance table to next leg 224 
Extending a tronsitive binary relation 230 
Field lengths of vector Xi G ++ ending indices 414 
Locating ield number ¥ starting with first element of X 283 
Centering text line X into a field of width ¥Y 323 
Centering text line X into a field of width Y 393 
Transferring text X to right edge of of width Y 412 
Limits X to fit in ¥ yUt 2) 242 
Formatting X with ¥ decimals in of width G 110 
Ending points for X fields of width Y 404 
Starting points for X of width Y 405 
"of matrix X with column fields of width ¥Y 515 
for positive numbers X in fields of width Y 106 
Justifying left ields of X (lengths Y) to length G 185 
Justifying right lds of X (lengths Y) to length G 184 
Fifo stock Y decremented with X units 286 
X first figurate numbers 260 
Zero or space depending on the type of X ( Fill element) 409 
Filling X with lost element of X to length Y 377 


“Transpo 
Leading zeroe. 


Index of ( First) maximum element of X 23 
Index of ( first) maximum element of X 330 
Index of ( rst) minimum element of X 22 
Index of ( first) minimum element of X 336 
Indices of First blanks in rows of array X 282 


First column as a matrix 587 
First column as a vector 607 

Drop of ¥Y first columns from matrix X 443 

Index of first differing element in vectors X and Y 554 

Locoting Field number Y starting with first element of X 283 
Replacing first element of X with Y 434 
Rotate first elements (10) of subvectors of Y indicated by xX 24 
x first figurate numbers 260 

First group of ones 264 


Index of first non-blank, counted from the rear 79 
Index of first occurrence of elements of Y 338 
Index of first occurrence of G in X (circularity) after Y 4714 


First occurrence of string X in string ¥Y 178 
First occurrence of string X in matrix Y 229 
Turn on all zeroes ofter first one 304 
Turn off all ones ofter first one 307 
Index of first one after index Y in X 438 


Move set of points X into 
Forming 

Drop of ¥ 

Drop of ¥ 

Index of 

x 


Turn off all ones after 

Turn on all zeroes after 

Predicted values of exponential (curve) 
Predicted valves of best linear 

Limits X to 

G-degree polynomial (curve) 

Corficients of exponential (curve) 

Best linear 

Present value of cash 

Future value of cash 

Adding a new dimen: in after dimension G Y~- 
Replicating a dimension of rank three array X Y~ 


Test if numeric and converting into numeric 
Evaluation of several expressions; results 
Converting expression X to numeric 
Representation of current date (ascending 
Representation of current date (descending 
Binary 

Row-by-row 


Area of triangle with side lengths in X (Heron's 
Duplicating element of X belonging to +X until: next 
Continued 


Magnitude of 
Integer and 


Replacing elements of X not 

Gamma 

Beta 

Decommenting a matrix representation of a 
Applying to columns 

Executing costly monadic 

A way to combine trigonometric 


Open a 
Open a 
Avoiding division by zero error (¢ 
Changing X if a new input value is 


Limiting indices and 
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ones in groups of ones 381 

ones in groups of ones 440 

ones of subvectors of Y indicated by X (<\) 424i 
port of numeric code ABBB 459 
quedrant = 174 

row of a matrix to be expanded 408 
rows from matrix X 388 

rows from matrix X aaa 

satisfied condition in X 559 
triongular numbers 302 

word in X 404 

zero 306 

zero 308 

124 

fit Cleast squares) 125 

fit in ¥ field Yl1 2) 212 

fit of points (X,Y) 126 

fit of points (X,Y) 127 

fit of points (X,Y) Cleast squares) 128 


flows X at interest y% 17 
flows X at interest rate Y % 82 
fold 10 
fold 200 


For-loop ending construct 113 
Force 0+0 into DOMAIN ERROR in division 620 
form 95 


form a vector 99 
form with default value ¥ 94 
format) 104 
format) 65 
format of decimal number X 45 


formatting (width G) of X with Y decimals per row 109 
Formatting a numerical vector to run down the page 103 
Formatting with zero values replaced by blanks 108 
Formatting X with H decimals in fields of width G 110 
Forming a transitive closure 112 

Forming a two-column matrix 589 

Forming a two-row matrix 588 

Forming a Y-row matrix with al! rows alike (X) 593 
Forming an initially empty array to be expanded 618 
Forming first row of a matrix to be expanded 408 
formula) 318 

found 297 

fraction 619 

Fractional part 478 

fractional part 465 

Fractional part with sign 476 

fractional parts of positive numbers 62 

Framing 464 

fulfilling ¥ by blanks / zeroes 483 

function 144 

function 139 

function (OCR) 258 

function F defined on rows 514 

function F on repetitive arguments 154 

functions (sin X cos Y) 130 
Future value of cash flows X at 
Gamma function 144 

gap of Xlil after YIGLiI] (for al! i) 264 
gap of Xlil before YIGLi]] (for all i) 274 
gets value zero) 572 

given 92 

Giving @ character defau!t value for input 403 
giving a defavit value G 458 

Giving a numeric default value for input 97 
Grade up according to key Y 30 


interest rote Y % 82 


72 


First 

Ending points of equal 
Starting points of equal 
First ones in 

Lost ones in 

First ones in 

Lengths of 


Test if X and ¥ 

Reversal (@) of subvectors 
Numeric 

Borchort of X with 
Avoiding parentheses with 


Area of triangle with side lengths in X ¢ 
Conversion from decimal to 

Conversion of choracters to 

Conversion from 


Representation of current time (24 
Representction of current time (12 
Rounding to neorest 

Test if orrays cre 

Test if arrays of equol shope cre 

Sum elements of X marked by succeeding 
XKX 

XHX 

Kronecker detto of X and ¥ (element of 


3 

Locations of texts between ond 
Locations of texts between and 
Limiting X between Y(1) eng Yt2}, 


Indexing 
Inserting X into ¥ ofter 


Changing 
Changing 


Moving 
Indexing independent of 
Selection depending on 
Selection depending on 
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Grading down subvectors of ¥ indicates by X 15 
Grading up subvectors of Y indicated by X 7 

Graph of F(X) ot points X C'X"F) 30 

Greatest common divisor of elements of X 155 

group of ones 261 

groups 417 

groups 418 

groups of ones 381 

groups of ones 439 

groups of ones 440 

groups of ones in X 415 

Groups of ones in ¥ pointed by X (or trailing parts) 256 
Groups of ones in Y¥ pointed by X 292 

Handling orrey X temporarily as a vector $92 

hove elements in common 348 

having lengths Y 39 

headers (elements of X) For rows of table Y 102 

height Y (across the page) 170 

help of reversal 535 

Helps locating column positions 1..X 46 

Heron's formula) 318 

hexodecimal 49 

hexodecimal representotion (DAV) 56 

hexadecimal to decimal 15 

Hilbert matrix of order X 198 

Histogram (distribution barchart} down the page) 144 
hour clock) = 64 

hour ctock) 105 

hundredth 461 

identical 544 

identical 357 

igenticols in ¥Y 288 

identity matrix 197 

identity matrix 582 

identity matrix) 575 

Identity of two sets 345 

implies Y 570 

including quotes 287 

including quot. 293 

inclusive 44 
ing absolute valve without change of sign 475 
ng rank of Y to rank of X $90 

Incrementing cyclic counter X with upper limit Y 64 
independent of index origin 606 

index G 382 


Index of (first) maximum element of X 23 
Index oF (First) maximum element of X 330 
Index of (first) minimum element of X 22 


Index of (first) minimum element of X 336 
index of an unfound element to zero 472 
of an unfound element to zero (not effective) $41 


oF differing element in vectors X and Y 551 

of non-dlanky counted from the rear 79 

of occurrence of elements of Y 338 

oF occurrence of G in X (circularity) after Y = 4Tt 
oF one after index Y in X 438 

oF satisfied condition in X 589 


of key Y in key vector X 562 

of last element of Y in X $30 

of fost occurrence 531 

ef last occurrence, counted from the rear 532 
of width Y for vector X 201 

index origin 606 

index origin 604 

index origin 609 

Index origin (O10) os a vector $60 


Changing 
Changing 
Changing 
Changing 


Index of first one ofter 


Temporary ravel of X for 
Temporary ravel of X for 

Grading up subvectors of ¥ 

Grading down subvectors of Y 

First ones of subvectors of Y 

Sums over (+/) subvectors of ¥ 

Gith subvector of Y (subvectors 

Or-scan (v\) over subvectors of 
And-scan (A\) over subvectors of 
Or-reduction (v/) of subvectors of 
And-reduction (A/) of subvectors of 
Maximum scan (T\) over subvectors of 
Minimum scan (L\) over subvectors of 
Cumulative sum (+\) over subvectors of 
Running parity (#\) over subvectors of 
Hoxima (1/) of elements of subvectors of 
Minima (L/) of elements of subvectors of 
Rotate first elements (10) of subvectors of 
Changing lengths of subvectors to ending 
Changing lengths of subvectors to starting 
Changing starting 

Field lengths of vector Xi G +* ending 
Limiting 

into vector X after 


RNR NN 


Inserting ¥ *'s 


Conversion of indices to 
aul 

Matrix of alt 
Ending points for X in 
Starting points for X in 
Conversion of 

(®) of subvectors starting at 
Sorting 

Expansion vector with zero after 
Expansion vector with zero after 
Catenating G elements H after 
Catenating G elements H before 


Reversal 


Ordinal numbers of words in X that 
Positive 

Negative 

Forming an 

Giving a numeric default value for 


value for 
exceeding 
Check for 


Giving a character defovit 
Entering from terminal data 


Changing X if a new 
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index origin dependent argument to act as (I0=1 626 
index origin dependent argument to act as DI0=0 628 
index origin dependent result to be as DI0=1 568 
index origin dependent result to be as D10=0 625 
Index pairs of saddle points 48 
index Y in X 438 
Indexing independent of index origin 606 
Indexing scattered elements 80 
Indexing when rank is not known beforehand 100 
Indexing with boolean value X (plotting a curve) 605 
indexing with G 584 
indexing with G 585 
indicated by X 7 
indicated by X 15 
indicated by X (<\) 424 
indicated by X 2914 
indicated by X) 300 
indicated by X 289 
indicated by X 290 
indicated by X 494 
x 492 
x 2 

indicated by X 5 
ndicated by X 255 
indicated by X 254 
indicated by X 14 
indicated by X 6 
indicated by X_ 24 
indicators 277 
indicators 278 
indicators of subvectors to lengths 423 
indices 414 
indices and giving a defavit valve G 458 
indices G 26 
Indices of ol! occurrences of elements of Y in X 495 

of all occurrences of Y in X 503 

of elements Y in array X 35 
Indices of first blanks in rows of array X 282 
Indices of last non-bianks in rows 217 
Indices of ones in logical vector X 44 

of ones in logical vector X 280 

of ones in logical vector X 506 
indices of raveled array 84 
Indices of subvectors of length Y starting at X+1 202 
indices of vector X 556 

of xX Bt 

pointed by Y 529 

pointed by Y 540 
indices to indices of raveled orray 81 
indices X 40 
indices X according to data Y 32 
indices Y 27 
ndices Y 538 
indices Y in vector X 28 
indices Y in vector X 29 
indices ¥ point to 177 
infinity the largest representable valve 337 
infinity; the smallest representable value 331 


initioll 
input 
input 


input (printing) width 


y empty array to be expanded 618 
97 
403 


598 


put in range 1..X $42 
Input of row ¥ of text matrix X 378 
input value is given 92 


Insert vector for Xlil elements before i:th element 


279 


4 


Test iF 

Rounding to nearest even 
Rounding to neorest 
Rounding, to nearest even 
Borchert of two 
Case structure with 

Berchort of 

Barchart of 

Test if X is an 

Quick membership (€) for positive 
Removing duplicates from positive 
Consecutive 

Number of digitpositions in 
Number of digits in positive 
Number of digit positions in 
Converting set of positive 
Definite 

Compound 

Future vaiue of cash flows ¥ at 
Present value of cash flows X at 
Annuity coefficient: X periods at 


Distribution of X into 
toring argument of cumulative sum ( 
differences of successive columns ( 


Pairwi 


Case structure according to 
Index of key Y¥ in 

Grode up according to 

Sorting rows of X according to 
Index of 

Indexing when rank is not 


Selecting specific elements froma * 
Positive infinity; the 

Conditional drop of 

Adding scolar Y to 

Filling X with 

Replacing 

Index of 

Indices of 

Index of 

Index of 


Setting 
Removing 
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Insert vector for Xlil zeroes ofter i:th subvector 265 
Inserting vector X into matrix Y after row G 375 
Inserting vector Y to the end of matrix X 376 
Inserting X into ¥ after index G 382 

Inserting ¥ *'s into vector X after indices G 26 
Inserting ¥ ofter each element of X 581 

integer 457 

integer 453 

integer 462 


Integer end fractional parts of positive numbers 62 
integer for .5 = 111¥ 454 

Integer representation of logical vectors 84 
integer series (across the poge) 68 


integer switch 116 
integer volues (across the poge) 171 

integer volves (down the page) 166 

integer within range | GH) 224 

integers 333 

integers 505 

integers from X to Y (arithmetic progression) 558 
integers in X 452 

integers in X 456 

integers in X 455 

integers X into a mask 329 

integral of F(X) in range Y with G steps ('X'<F) 1 
interest for principals ¥ ot rates G% in times X 146 
interest rate Y % 82 


interest rate Y % 17 
interest rate Y % 186 
Interpolated value of series (X,Y) at G 67 


Interpretation of roman numbers 342 
Intersection of sets, » 500 

intervals between Y 145 

inverse of +\) 442 

inverse of +\) 383 

Inverting a permutation 37 

Inverting a permutation 550 

Inverting a permutation 553 

Joining pairs of ones 303 

Joining sentences 597 

Justifying left 276 

Justifying left fields of X (lengths Y) to length G 185 
Justifying right 76 

Justifying right 275 

Justifying right fields of X (lengths Y) to length G 184 
key vector G 117 

key vector X 562 

key Y 30 

key ¥ (alphabetizing) 18 

key Y in key vector X 562 

known beforehand 100 

Kronecker delta of X and ¥ (element of identity matrix) 875 
large’ ovter product 194 

lorgest representable value 337 

last element of X 448 

fost element of X 406 

last element of X to length Y 377 

lost element of X with ¥Y 433 

last efement of Y in X 530 

last non-blanks in rows 217 

last occurrence 531 

last occurrence, counted from the rear 532 

Last ones in groups of ones 439 

Last port of numeric code ABBB 479 

latent expression 631 

leading, multiple and trailing Y* 379 


Removing 
Removing 
Removing 
Removing 
Removing 
Matrix with Xi} 
Removing 


Motrix with XUil 

Test if X isa 

Best linear fit of points (X+¥) ¢ 
Predicted values of best linear fit ¢ 
Positive maximum, ot 

Justifying 

Vector of length Y with X ones on the 
Justifying 

Shifting vector X 


Extending a distance table to next 
Justifying left fields of X (lengths Y) to 
Justifying right fields of X (lengths Y) to 
Separating variable 

Filling X with last element of X to 

Indices of subvectors of 

Boolean vector of 

Vector of 

Boolean vector of 


Changing starting indicators of subvectors to 
Starting positions of subvectors (¢ 

Area of triangle with side 

Sums over (+/) subvectors of X» 


Changing 
Changing 


Field 
Sorting subvectors of 
Reversal () of subvectors having 
Justifying left Fields of X ¢ 
Justifying right fields of X ¢ 
Contour 
Sorting a matrix into 

Sorting a matrix into rever: 
Incrementing cyclic counter X with upper 


Output of an empty 
Centering text 

Centering text 

Conditional branch to 
Continuing from 

Predicted values of best 
Best 

Separating variable length 


Transforming connectivity matrix X into a connectivity 
Transforming connectivity 
Helps 


leading 
leading 
leading 
leading 
leading 
leading 
leading 
Leading 
leading 
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and trailing blanks 259 
blank columns 24 
blank rows 214 
blanks 267 
blanks 299 

ones on row i 17 
zeroes 437 


zeroes for positive numbers X in fields of width Y 


zeroes on row i 
463 


leap yeor 
least squares) 128 


least squar: 
zero (also for empty X) 3 


leas 
left 


276 


> 125 


left, the rest zeroes 40’ 
left fields of X lengths Y) to length G 
left with Y without rotate 

Leftmost neighboring elements 3: 
Leftmost neighboring elements cyclically 


° 


2 


168 


7 
387 


82 


34 


85 


185 


537 


75 


leg 224 
length G 185 

length G 184 

length lines 579 

length Y 377 

length Y starting at X+1 202 

length Y with ones in locations X 543 

length Y with X ones on the left, the rest zeroes 
length Y with zeroes in locations X 539 
Lengthening matrix X to be compatible with Y 390 
lengths 423 

lengths in X) 296 

lengths in X (Heron's formula) 318 

lengths in ¥ 287 

Lengths of groups of ones inX 415 

lengths of subvectors to ending indicators 277 
lengths of subvectors to starting indicators 278 
Lengths of subvectors with equal elements 413 
lengths of vector Xi G ++ ending indices 414 
lengths Y 5 

lengths Y 39 

lengths ¥) to length G 185 

lengths Y) to length G 184 

levels Y at points with altitudes X 179 
lexicographic order 19 

lexicographic order 38 

limit Y 64 

Limiting indices and giving a defauit value G 45: 
Limiting X between Y{1} and Y{2}, inclusive 449 
Limits X to fit in ¥ field YUi 2) 242 

line 617 

line X into a field of width Y 323 

line X into a Field of width Y 393 

line Y 118 

line Y Cif X20) or exit 120 

linear fit (least squares) 125 

linear fit of points (X,Y) (least squares) 128 
lines 579 


List of names in X Cone per row) 


list 


50 


list X into a connectivity matrix 
locating column positions 1..X 


Locating field number Y starting with first element of X 


Locatioi 
Locatio 
Locatio 
Locatio 


ns 
ns 
ns 
ns 


of 
of 
of 
of 


texts between 
texts between 
texts between 
texts between 


4 


46 


at 


cat 


and including quotes 
and including quotes 


quotes 
quotes 


288 
294 


407 


8 


287 
293 


106 


283 


76 


Boolean vector of length ¥ with ones in 
Boolean vector of length Y with zeroes in 
Case structure with 

Indices of ones in 

‘Indices of ones in 

Indices of ones in 

Integer representation of 

For~ 

Reshaping non 

Reshaping ngn 

Test if X is a 

XxX 


Sum elements of X 

Converting set of positive integers X into a 
'X.Y' €or rows of 

by rows for elements of 
Vectors os 

Vectors as 

Column sum of a 

Row sum of a 

First column as a 
Ferming a two-column 
XxX upper triengular 
XxX ower triangular 
Repeat 

Forming a two-row 
XxX identity 

XxX identity 

Empty 

Test if X is a lower triangular 

Test if X is an upper triangular 

Reshaping vector X into @ one-row 

Decoding numeric code ABBCCC into a 
Reshaping vector X into a one-column 
Reshaping vector X inta a one-column 
Reshaping vector X into a two-column 
Reshaping numeric vector X into a one-column 
Transforming connection matrix X into a node 
Transforming node matrix X into a connection 
Reshaping non-empty lower-rank array X into a 
Reshaping non-empty lower-rank array X into a 
Kronecker delta of X and Y¥ (element of identity 
Sorting a 

Rotation 


oxyyt 


Sorting a 
Dividing a 400%12 choracter 
Sorting a 
‘Position’ 


Hilbert 


Direct 
Decommenting a 


Forming first row of a 

Transforming connectivity list X into a connectivity 
Forming a Y-row 

Diagonal 
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tocations ¥ 543 
locations X 539 
logical switch (preferring from start) 115 
logical vector X 44 
logical vector ¥ 280 
logical vector X 506 
logical vectors 84 
loop ending construct 113 
lower-rank array X into a matrix 392 
fower-rank array X into a matrix 402 
lower triangular matrix 162 
lower triangular matrix 196 
Magnitude of Fractional part 465 
Nain diagonal of array X 525 
marked by succeeding identicols in ¥ 284 
mask 329 
matrices 207 
matrices 153 
matrices in catenation 273 
matrices in catenation 274 
matrix 372 
matcix 373 
mat 587 
matrix 589 
matrix 195 
matrix 196 
matrix 182 


matrix 588 
matrix 197 
matrix 582 


matrix 513 
matrix 162 
matrix 164 
matrix 595 
matrix 63 
matrix 534 
matrix 594 


matrix 594 
matrix 203 


matrix 148 
matrix 157 
matrix 392 
matrix 402 
matrix) 575 
matrix according to Y¥:th column 33 


matrix for angle X Cin radians) counter-clockwise 


Matrix for choosing all subsets of X (truth table) 
matrix into lexicographic order 19 

matrix inte one page 524 

matrix into reverse lexicographic order 38 
matrix of a vector 143 

Matrix of all indices of X 3 


matrix of order X 198 


Matrix product 240 
matrix product 187 

matrix representation of a function (OCR) 258 
Matrix sum 194 

matrix to be expanded 408 

matrix = 74 

matrix with all rows alike (X) 593 

matrix with elements of X 429 

Matrix with shape of Y and X as its columns 517 
Matrix with X columns Y 524 

Matrix with Xtil leading ones on row i 172 
Matrix with Xi] leading zeroes on row i 168 


Matrix with Xlil trailing ones on row i 167 


132 
59 


Diagonal elements of 
Test for symmetricity of 
Drop of Y first rows from 
Drop of Y First rows from 
Number of columns in 
Number of columns in 
Number of columns in 
Number of rows in 
Number of rows in 
Number of rows in 
Number of rows in 

of numbers in character 
Input of row Y of text 
of Y first columns from 
Test for antisymmetricity of 
Average (mean value) of rows of 
Test for symmetricity of square 
Inserting vector Y to the end of 
Average (mean value) of columns of 
Test for antisymmetricity of square 
Removing duplicate rows from ordered 
Retrieving scattered elements Y from 
Multiplication of each column of 
Transforming node 

Transforming connectivity 
Transforming connection 

Sorting rows of 

Sorting rows of 

Transpose 

Rows of non-empty 

Rows of 

Widening 

Lengthening 

Aligning diagonals of 

Aligning columns of 

“Transpose" of 

First occucrence of string X in 
Inserting vector X into 

Using boolean 


Sum 


Drop 


Positive 
Index of (first) 
Index of (first) 


Arithmetic 
Arithmetic 


overage 
average 
Average 
Average 
Average 
average 


Arithmetic 


Quick 


Merging X and ¥ under control of G ¢ 
Merging X and Y¥ under control of G ¢ 
Merging X and ¥ under control of G ¢ 


Matrix with Xlil trailing zeroes on row i 165 
matrix X 526 

matrix X 86 

matrix X 388 

matrix X 444 

matrix X 410 

matrix X 445 

matrix X 600 

matrix X 444 

matrix X 446 

matrix X 604 

matrix X 643 

motrix X 104 

matrix X 378 

matrix X 443 

matrix X 85 

matrix X 325 

matrix X 520 

matrix X 376 

matrix X 326 

matrix X $19 

matrix X 327 

matrix X 522 

matrix X by vector Y 516 

matrix X into a connection matrix 1ST 

matrix X into a connectivity list 50 

matrix X into a node matrix 148 

matrix X into ascending order 8 

matrix X into ascending order 9 

matrix X on condition Y 818 

matrix X starting with a character in Y 499 
matrix X starting with string Y 216 

matrix X to be compatible with Y 391 

matrix X to be compatible with Y 390 

matrix X to columns 399 

matrix X to diagonals 398 

matrix X with column fields of width Y $15 
matrix Y 229 

matrix Y ofter row G 375 

matrix Y in expending X 489 

Maxima (1/) of elements of subvectors of Y indicated by X 
Noxima of elements of subsets of X specified by Y 213 
maximum, at least zero (also for empty X) 334 
maximum element of X 23 

maximum element of X 330 

Maximum of elements of X 335 

Maximum of X with weights Y 222 

Maximum scan (1\) over subvectors of Y indicated by X 
Maximum table 183 

mean value) 365 

mean valve), also for an empty array 332 
mean value) of columns of matrix X 326 

mean value) of elements of X along direction Y 364 
mean value) of rows of matrix X 325 

mean value) of X weighted by Y 237 

Medion 24 

membership (<) for positive integers 333 
Merging vectors X and ¥ alternately 578 
Merging X, Y, Z ... under contro! of G (mesh) 14 
Merging X and Y under control of G (mesh) 12 
Merging X and Y under control of G (mesh) 16 
Merging X and ¥ under contro! of G (mesh) 34 
Merging X and ¥ under control of G (mesh) 482 
mesh) 12 

mesh) 16 

mesh) 31 


FinnaPL Idiom Library 
Jul. 13, 1982 


77 


14 


Finn@PL Idiow Library 
78 Jul. $3, 1982 


Herging X and Y under control of G( mesh) 482 


Merging X, Y, Z ... under control of G (mesh) 14 
Minima (L/) of elements of subvectors of Y indicated by X 
Index of (First) minimum element of X 22 
Index of (first) minimum element of X 336 
Division to Y classes with width Hy minimum G 173 


Minimum of elements of X 339 
Minimum of X with weights Y 223 
Minimum scan (L\) over subvectors of Y indicated by X 3 
Array ond its negative ("plus minus’) 204 
Array and its negative (‘plus minus’) 583 
Number and its negotive (‘plus minus’) 621 
Separating a date YYMMDD to YY, MM, DD 87 
Y¥ith moment of X 324 
Executing costly monadic function F on repetitive orguments 151 
Number of days in month X of yeor Y 74 
Take of at most X elements from Y 394 
Nove set of points X into first quadrant 174 
Moving al! blonks to end of each row 160 
Moving all blanks to end of text 42 
Moving elements satisfying condition Y¥ to the start of X 43 
Moving index of width Y for vector X 201 
Removing leading, multiple and trailing Y's 379 
Removing multiple blanks 424 
Multiplication of each column of matrix X by vector Y 516 
Multiplication of each row of X by vector Y 611 
Multiplication table 199 
Test if X is a valid APL name 322 
Changing numeric code X into corresponding name in Y 554 
Using ¢ voréable named according to X 88 
of expressions in X to voriables named in¥ 98 
List of names in X Cone per row) 444 
Rounding to nearest even integer 453 
Rounding, to neorest even integer for .5 = 111X 454 
Rounding to neorest hundredth 461 
Rounding to nearest integer 462 
Array and its negative (‘plus minus’) 204 
Array and its  negotive (‘plus minus’) 583 
Number and its negative (‘plus minus’) 624 
Negotive infinity; the smallest representable. valve 334 
Leftmost neighboring elements 385 
Rightmost neighboring elements 384 
Leftmost neighboring elements cyclically 537 
Rightmost neighboring elements cyclically 536 


Assign valu 


None, neither 355 
Adding o new dimension after dimension G Y-fold 10 
Vector to expand a new element ofter each one in X 507 
Changing X if a new input valve is given 92 


Duplicating element of X belonging to Y,1tX until next found 297 
Extending a distance tabie to next leg 224 
Test if an element differs from the next one 434 
Transforming connection matrix X into a node matrix 148 
Transforming node matrix X into a connection matrix 157 
Index of first non-blank, counted from the recr 73 
Indices of last non-blanks in rows 217 
Corner element of a © non-empty) array 615 
Reshaping non-empty lower-ronk array X into a matrix 392 
Reshaping non-empty lower-rank orray X into a matrix 402 
Rows of non-empty matrix X storting with a character in Y 499 
None, neither 355 
Removing duplicate elements ( nub) 184 
Removing duplicate elements ( nud) 501 
Conversion of each row into a number (default zero) 93 
Number and its negative (‘plus minus') 621 
Number of columns in arcay X 599 
Number of columns in matrix X 410 
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Number of columns in matrix X 445 
Number of columns in matrix X 600 
Number of combinations of X objects token Y ot a time 142 


Number of days in month X of year Y = 74 
Number of decimals (up to Y) of elements of X 149 
Number of decimals of elements of X 87 


Number of digit positions in integers in X 455 
Number of digit positions in scalar X (depends on OPP) 111 
Number of digitpositions in integers in X 452 
Number of digits in positive integers in X 456 
Number of elements (also of a scolar) 366 
Number of elements (also of a scaler) 596 
Number of elements satisfying condition X 370 
Number of occurrences of scalar X in array Y 236 
Number of occurrences of scalar X in array Y 362 
Number of permutations of X objects taken Y at a time 135 
Number of rows in array X (also of a vector) 328 
Number of rows in matrix X 444 
Number of rows in matrix X 446 
Number of cows in matrix X 604 
Number of rows in matrix X 613 
Binary format of decimal number X 45 
Poisson distribution of states X with average number Y 140 
Locating field number Y starting with first element of X 283 
X first figurate numbers 260 
Interpretation of roman numbers 342 
X first triongular numbers 302 


Integer and fractional parts of positive numbers 62 
Randomizing random numbers (in OLX in a workspace) 245 
Ascending cardinal numbers (ranking, all different) 13 
Descending cardinal numbers (ranking, ol! different) 17 
Ascending cardinal numbers (ranking, shareable) 1 


Arithmetic progression of Y numbers from X with step G SST 
Sum of numbers in character matrix X 104 
Ordina! numbers of words in X that indices Y point to 177 
Y-shoped array of random numbers within ¢ XU1},xt2] ] | 124 
Leading zeroes for positive numbers X in fields of width Y 106 
Test if numeric 400 
Test if numeric 486 
Transformation of alphanumeric string into numeric 78 
Test if numeric and converting into numeric form 95 
First part of numeric code ABBB 459 
Last part of numeric code ABBB_ 479 
Decoding numeric code ABBCCC into a motrix 63 
Changing numeric code X into corresponding name in Y 554 
Converting choracters into numeric codes 561 


Giving a numeric defavit valve for input 97 
Test if numeric end converting into numeric form 95 
Converting expression X to numeric form with defauit valve Y 94 


Numeric headers (elements of X) for rows of table Y 102 
Output of assigned numeric valve 627 
Empty numeric vector 563 
Reshaping numeric vector X into a one-column matrix 203 
Formatting @ numerical vector to run down the page 103 
Choosing Y objects out of 1X with replacement (rol!) 122 
Choosing Y objects out of 1X without replacement (deal) 123 
Number of permutations of X objects taken Y ot a time 135 
Number of combinations of X objects taken Y at a time 142 
Index of last occurrence 5314 
Index of last occurrences counted from the rear 532 
Index of first occurrence of elements of Y 338 
Index of first occurrence of G in X (circularly) after Y  4T4 
First occurrence of string X in matrix Y 229 
First occurrence of string X in string Y 178 
Indices of al! cccurrences of elements of Y in X 495 
Number of occurrences of scalar X in array Y 236 


80 


Number of 


Indices of alt 

if each element oF X 
Tura 

Turn 

Test if each element of X occurs only 
Turn off all ones ofter First 

Turh on all zeroes cfter first 

Test if an element differs from the next? 
if an element differs from the previous 
Conditional change of elements of ¥ to 
Index of First 

Reshaping vector X into a 

Reshaping vector X into a 

Reshaping numeric vector X into o 
Reshaping 

Vector to expand a new element after each 
Dividing a 400*12 choracter matrix into 
List of names in X ¢ 

Reshaping vector X into a 

First group of 

First ones in groups of 

Last ones in groups of 

First ones in groups of 

Joining pairs of 

Ploces between pairs of 

Turh off alt 

Turn off aft 

Lest 

First 

First 

Boolean vector of length Y with 

Indices oF 

Indices of 

Indices oF 

Lengths of groups of 

Groups oF 

Groups of 

First 

Matrix with Xlil teading 

Matrix with Xlil trailing 

Vector of length ¥ with X 

Test if each element of X occurs 
Centering character array X with 


Test 


Test 


Exclusive 
Continuing from tine ¥ Cif X>0) 


Test if singlé 


Zero 

Groups of ones in Y pointed by XC 
Sorting X into ascending 

Sorting X into descending 

Sorting @ matrix into lexicographic 
Sorting rows of matrix X into ascending 
Sorting rows of matrix X into ascending 
Sorting a matrix into reverse lexicogrophic 
Test if X is in ascending 

Test if X is in descending 

Playing 

Hilbert matrix of 


occur, 
Oceur 
Occur 
Occur 
occur 
occur. 
off a 
off a 
once 
one 
one 
one 
one 
one @ 
one ai 
one-c 
one-c 
one-c 
oné-e 
one fi 
one p 
one p 
one-r. 
ones 
ones 
ones 
ones 
ones 
ones 
ones 
ones 
ones 
ones 
one! 
ones 
ones 
ones 
one: 
ones 
ones 
ones 
ones 
ones 
ones 
ones 
only 
only 
Open 
Open 
or 

or @x 
Or-re: 
or be. 
Or-se. 
or sp: 
or tr. 
order 
order 
order 
order 
order 
order 
order 
order 
order 
order 
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rences of scalar X in array Y 362 
rences of string X in string Y 147 
rences of string X in string ¥ 176 
rences of string X in string Y 219 
rences of Y in X 503 
© only once 353 
11 ones after First one 307 
11 ones after first zero 306 

353 

307 

304 

ast 

a32 


jccording to X 569 
Fter index ¥ in X 
‘olumn matrix 534 
‘olutin matrix 594 
‘olumn matrix 203 
lement vector X into @ scalar 
nX 507 
age = $24 
er row) 
ow matrix 
281 
381 
439 
440 
303 
305 
ofter first one 
ofter first zero 
ih groups of ones 
in groups of ones 
in groups of ones 
in locations X 543 
in logical vector X 
ih logicol vector X 
in logical vector Xx 
inX ais 
in Y pointed by X 292 
in ¥ pointed by X Cor troiting parts) 
of Subvectors of Y indicated by X (<\) 
on row i 172 
on row i 167 
on the left; the rest zeroes 
once 353 
right edge ragged 269 
@ gop of Xti} after Y{Gti}} tor aft i) 
@ gap oF Xi} before YIGtill] (for art i) 
573 
it 120 
duction (v/) of subvectors oF Y indicoted by X 
ater 546 
on (v\) over subvectors of Y indicoted by X 
ace depending on the type of X (Fill element) 
ailing ports) 256 
35 
ag 
19 
8 
9 
38 
along direction Y 268 
along direction Y 270 
in @ cup for X ranked players 
x 198 


438 


371 


aat 
595 


307 
306 
439 
281 
440 


at 
280 
506 


286 
424 


aor 


264 
2Tt 


389 


Pascal's triangle of 
Removing duplicate rows from 
Removing duplicates from an 


Selection depending on index 

Selection depending on index 

Indexing independent of index 

Index 

Changing an index 

Changing an index 

Changing an index 

Changing an index 

Test if X and Y are permutations of each 
Selecting elements satisfying condition Y, zeroing 
Choosing Y objects 

Choosing Y objects 

Conditional branch 

Conditional branch 

Spacing 

Spacing 

Selecting specific elements froma ‘large’ 


Sums 
Sums 

Sum 

Summation 

Products 

Cumulative sum (+\) 

Maximum scan (T\) 

Minimum scan (L\) 

Or-scon (v\) 

And~scan (A\) 

Running parity (#\) 

Barchart of integer values (down the 
Borchart of integer values (across the 
Barchart of X with height Y (across the 
Barchart of two integer series (across the 
Histogram (distribution barcharti down the 
Dividing @ 400*12 character matrix into one 
Formatting @ numerical vector to run down the 
Att 

Joining 

Places between 

Index 


Depth of 
Avoiding 


Running 
Running 

Magnitude of fractional 

Fractional 

Last 

First 

Fractional 

Groups of ones in Y pointed by X Cor trailing 
Integer and fractional 


List of names in X Cone 

Row-by-row formatting (width G) of X with Y decimals 
Annuity coefficient: X 

Inverting o 
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order X (binomial coefficients) 136 
ordered matrix X 327 

ordered vector 422 

Ordinal numbers of words in X that 
origin 604 

origin 609 

origin 606 

erigin (O10) as a vector $60 
origin dependent argument to act as Dl0=1 626 
erigin dependent argument to act as Q10=0 628 
origin dependent resu/t to be as DIO=1 568 

origin dependent result to be as DI0=0 625 

other 4 

others 622 

out of 1X with replacement (rol!) 122 

out of iX without replacement (deal) 123 

out of program 118 

out of progroms 89 

out text 490 

out text 580 

outer product 194 

Output of an empty line 617 

Output of assigned numeric valve 627 

Output of assigned valve 630 

over (+/) subvectors of X, lengths in Y 257 

over (+/) subvectors of Y indicated by X 291 

over elements of X determined by elements of Y 150 
over subsets of X specified by Y 244 


indices ¥ point to 177 


over subsets of X specif. 244 
over subvectors of Y indicated by X 255 
over subvectors of Y indicated by X 2 
over subvectors of ¥ indicated by X 3 
over subvectors of Y indicated by X 289 
over subvectors of Y indicated by X 290 
over subvectors of Y indicated by X 254 
page) 166 

poge) 171 

poge) 170 

page) 68 

poge) 144 

poge $24 

page 103 

pairs of elements of 1X and \Y = 58 
pairs of ones 303 


pairs of ones 305 

poirs of saddle points 48 

Pairwise differences of successive columns (inverse of +\) 
Pairwise differences of successive elements of vector X 420 
Pairwise ratios of successive elements of vector X 419 
parentheses 295 

porentheses with help of reversal 535 

Parity 364 

parity 309 

parity (#\) over subvectors of Y indicated by X 254 
part 465 

port 478 

part of numeric code ABBE 479 

part of numeric code A3BB 459 

port with sign 476 

parts) 256 

ports of positive numbers 62 

Pascal's triangle of order X (binomial coefficients) 136 
per row) 444 

per row 109 

periods at interest rate ¥ % 186 

permutation 37 


82 


Inverting 
Inverting 
Test if X is 
Test if X is 
Test if X is 
if X and Y are 
Number of 


aaaaa 


Test 


Transpose of 
Playing order in a cup for X ranked 


Indexing with boolean valve X ¢ 

Array and its negative (° 

Array and its negative (° 

Number and its negative (' 

Value of saddle 

Ordinal numbers of words in X thet indices ¥ 
Value of polynomial with coefficients Y at 
Value of polyno with coefficients Y at 
Value of Taylor se: with coefficients Y at 
Value of Toylor series with coefficients ¥ at 
Groups of ones in ¥ 

Groups of ones in ¥ 

Ending points for X in indic 

Starting points for X in indic, 

Index pairs of saddle 

G-degree polynomial (curve) fit of 
Cofficients of exponential (curve) Fit of 
Best linear fit of 

Ending 

Storting 

Ending 

Starting 

Ending 

Starting 

Contour levels ¥ of 

Value of polynomial with coefficients Y¥ at 
Graph of F(X) at 

Move set of 


G-degree 
Value of 
Value of 
Value of 


Derivate of 
Product of two 


Helps locating column 
Number of digit 
Number of digit 

Starting 


Removing duplicates from 
Quick membership (¢) for 
Number of digits in 
Converting set of 


Integer and fractional ports of 
Leeding zeroes for 

Arithmetic 

Case structure with logical switch ¢ 


Test if an element differs from the 
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permutation 550 
permutation 553 
permutation vector 20 
permutetion vector 158 
permutetion vector 346 
permutations of each other 4 


permutations of X objects taken Y at a time 135 
Places between pairs of ones 305 
planes of @ renk three array 527 
players 389 
Playing order 
plotting a curve) 
plus minus’) 204 
plus minus’) 583 
plus minus’) 624 
point 262 
point to 177 
point X 83 
point X 227 
point X 137 
point X 284 
inted by X 292 
ted by X (or trailing parts) 256 
ted by Y 529 
pointed by Y 540 


in a cup for X ranked players 389 
605 


points 48 
points (X,Y) 126 
points (X,Y) 127 
points (X,Y) (least squares) 128 


points for X fields of width ¥ 404 
points for X fields of width Y 405 

points for X in indices pointed by Y 529 

points for X in indices pointed by Y $40 

points of equal groups 417 

points of equal groups 418 

points with altitudes X 179 

points X 69 

points X ('X'«F) 90 

points X into first quadront 174 

Poisson distribution of states X with average number Y 140 
polynomial (curve) Fit of points (X,Y) 126 

polynomial with coefficients Y at points X 69 

polynomial with coefficients Y at point X 83 

polynomial with coefficients Y at point X 227 

Polynomial with roots X = 4T 

polynomial X 430 

polynomials with coefficients X and Y 163 

Position’ matrix of a vector 143 

positions 1..X 46 

positions in integers in X 455 

positions in scalar X (depends on OPP) 114 

positions of subvectors (lengths in X) 296 

Positive infinity; the larg entable value 337 
positive integers 
positive integers 
ive integers 
positive integers X into a mask 329 

Positive maximum, at least zero (also for empty X) 334 
positive numbers 62 

positive numbers X in fields of width Y 106 

precision of the system (in decimals) 450 

Predicted values of best lineor fit (least squares) 125 
Predicted values of exponential (curve) fit 124 
preferring from start) 115 

Present value of cash flows X at interest rate Y % 17 
previous one 432 


au 
Compound interest for 

Entering from terminal data exceeding input ¢ 
Binomial distribution of X trials with 
Alternating 

Shur 

Matrix 

Direct matrix 

Selecting specific elements from a ‘large’ outer 


Vector (cross) 
Scalar (dot) 


Conditional branch out of 
Conditional branch out of 

Consecutive integers from X to ¥ (arithmetic 

Arithmetic 

Arithmetic 

Removing 

Conversion of characters to hexadecimal representation ¢ 
Decommenting a matrix representation of a function ¢ 
Changing an index origin dependent result to be as 
Changing an index origin dependent result to be as 
Changing an index origin dependent argument to act os 
Changing an index origin dependent argument to act os 
Index origin ¢ 

Randomizing random numbers (in 

Number of digit positions in scalar X (depends on 

Move set of points X into first 

(Real) solution of 


Locations of texts between 
Locations of texts between 

Locations of texts between and including 
Locations of texts between and including 
Doubling 

Transformation from degrees to 

Rotation matrix for angle X Cin 
Transformation from 

Centering character array X with only right edge 
Centering character array X with 
Randomizing 

Y-shaped array of 


Check for input in 
Test if X is an intege. 


Test if X is 
Test if Xi 
Test if X is within 
Test if X is within 
Test X is within 
Test if X is within 


Size of 
Definite integral of F(X) in 
Reshaping non-empty /ower— 
Reshaping non-empty |ower- 
Indexing when 


Increasing rank of Y to 
Increasing 

Transpose of plones of a 
Replicating a dimension of 
Reduction in dimension ¥» 
Playing order in a cup for X 
Ascending cardinal numbers ( 
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primes up to X 175 
principals ¥ at rate! 
printing) width 598 

probability Y 138 

product 367 

product 188 

product 240 

product 187 

product 194 

Product of elements of X 368 

Product of two polynomials with coefficients X and Y 163 
product of vectors 528 

product of vectors 243 

Products over subsets of X specified by Y 244 

program 118 

programs 89 

progression) 558 

progression from X to Y with step G 454 

progression of Y numbers from X with step G 557 
punctuation characters 496 


G%in times X 146 


gav) 56 
OcR) 258 

Qlo=t 568 
Glo=o 625 
Qro=t = 626 
Qro=0 628 


O10) os o vector 560 

OLX in a workspace) 245 

OPP) 144 

quadrant 174 

quadratic equation with coefficients X 363 
Quick membership (¢) for positive integers 333 
quotes 288 

quotes 294 


287 

293 
quotes (for execution) 25 
radions 134 


radians) counter-clockwise 132 

radians to degrees 133 

ragged 269 

ragged edges 248 

random numbers (in OLX in a workspace) 245 

random numbers within ¢ XUi1,xXE2] ] 124 

Randomizing random numbers (in OLX in a workspace) 245 
range 1..X 542 


range ( 224 

range ( o¥C251 2 233 

range ( s¥t23] 234 

range ( oYE23] ] 235 

range ( Y{il,¥{2] ) 180 

range ( Y(1},¥l2] ) 564 

range { Y(il,¥{21 1 565 

range of elements of X 312 
range Y with G steps ('X'«F) 91 


rank array X into a matrix 392 
rank array X into a matrix 402 
rank is not known beforehand 100 
Rank of array X 612 

rank of X 530 

rank of Y to ronk of X 590 
rank three array 527 

rank three arrey X Y-fold 200 
rank unchanged 502 

ranked players 389 

ronking, all different) 13 


84 


Descending cardinat numbers ( 

Ascending cardinal numbers ( 

Future value of cash flows X at interest 
Present value of cash flows X of interest 
Annuity coefficient: X periods ct interest 
Compound interest for principals ¥ at 
Pairwise 

Temporary 

Temporary 

Conversion of indices to indices of 

¢ 

counted From the 
counted from the 
Sum of 

Sum of alternating 
Ang- 

or- 


Index of first non-blank» 
Index of last occurrence, 


Extending @ transitive binary 


Executing costly monadic function F on 
Formatting with zero valves 

Choosing ¥ objects out of 1X without 
Choosing Y objects out of 1X with 
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ranking, al! different) 17 
ranking, shareable) 1 
rate Y % 82 
rote Y% = 77 
rote Y % 186 
rates G%in times X 146 


ratios of successive elements of vector X 419 

rave! of X for indexing with G 584 

ravel of X for indexing with G 585 

raveled array Bt 

Real) solution of quadratic equation with coefficients X 
rear 79 

reor 532 
reciprocal series 
reciprocal series 
reduction (A/) of subvectors of Y indicoted by X 
reduction (v/) of subvectors of Y indicated by X 
Reduction in dimension ¥, rank unchanged 502 
Reduction with a without respect to shape 511 
relation 230 
Removing blank columns 
Removing blank rows 
Removing blonks 510 
Removing columns Y from array X 
Removing duplicate blank columns 220 

Removing duplicate blank rows 218 

Removing duplicate elements (nub) 154 
Removing duplicate elements (nub) 504 
Removing duplicote rows 70 

Removing duplicate rows 206 

Removing duplicate rows 208 

Removing duplicate rows from ordered matrix X 
Removing duplicate Y's from vector X 426 
Removing duplicates from an ordered vector 422 
Removing duplicates from positive integers 505 
Removing elements Y from beginning of vector X 435 
Removing elements Y from beginning and end of vector X 
Removing elements Y from end of vector X 427 


Yex = 239 
YX 238 
492 
494 


226 
225 


396 


327 


416 


Removing elements Y from vector X 509 
Removing every second element of X 469 
Removing every Y:th element of X 466 


Removing leading, multiple ond traiting ¥ 379 
Removing leading ond trailing blanks 259 
Removing leading blank columns 210 
Removing leading blank rows 214 
Removing leading blanks 267 

Removing leading blanks 299 

Removing leading zeroes 437 

Removing mu/tiple blanks 424 

Removing punctuation characters 496 
Removing trailing blank columns 209 
Removing trailing blank columns 272 
Removing trailing blank rows 205 
Removing trailing blanks 73 

Removing trailing blanks 266 

Removing trailing blonks 298 

Removing trailing blanks 397 

Removing trailing blanks 428 

Repeat matrix 182 

repetitive arguments 154 

replaced by blanks 108 

replacement (deal) 123 

replacement (rolt) 122 

Replacing aff vatues Y{1] by Y{21] in X 425 


Replacing elements of X in set Y by blanks / zeroes 480 
Replacing elements of X not fulfilling ¥ by blanks / zeroes 


363 


483 
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Replacing elements of X not in set Y by blanks / zeroes 481 
Replacing elements of Y satisfying X with G 504 

Replacing first element of X with Y 434 

Replacing last element of X with Y 433 

Replicate Ylil Xlil times (for all i) 250 

Replicate Yi] Xlil times (for all i) 254 

Replicate Ylil XLil times (for ali i) 253 

Replicating @ dimension of rank three array X Y-fold 200 


Positive infinity; the largest representable valve 337 
Negative infinity; the smallest representable value 331 
Conversion of characters to hexadecimal! representation (DAV) 56 
Decommenting @ matrix representation of a function (OCR) 258 
Representation of current date (descending format) 65 


Representation of current date (ascending format) 104 
Representation of current date (American) 107 
Representation of current time (24 hour clock) 64 
Representation of current time (12 hour clock) 105 


Integer representation of logical vectors 84 
Representation of X in base Y $4 
All binary representations up to X (truth table) 52 
All binary representations with X bits (truth table) 60 


Reshoping non-empty lower-rank array X into a matrix 392 
Reshaping non-empty lower-ronk array X into a matrix 402 
Reshaping numeric vector X into a one-column matrix 203 
Reshoping one-element vector X into a scalar 371 
Reshaping vector X into a one~column matrix 534 
Reshaping vector X into a one-column matrix 594 
Reshaping vector X into a one-row matrix 595 
Reshaping vector X into a two-column matrix 591 
Reshaping X into a scalar 616 
Reduction with a without respect to shape 511 
Vector of length Y with X ones on the left, the rest zeroes 407 

Restoring argument of cumulative sum (inverse of +\) 442 

Changing an index origin dependent resuit to be as Dl0=1 568 

Changing an index origin dependent resu/t to be as DI0=0 625 

Evaluation of several expressions; results forma vector 99 
Retrieving scattered elements Y from matrix X 522 

Avoiding parentheses with help of reversal 535 


ON 


Reversal (0) of subvectors having lengths Y 39 
Reversal (0) of subvectors starting at indices X 40 
Sorting a matrix into reverse lexicographic order 38 
Reverse vector X on condition Y 533 
Justifying 76 
Justifying 275 


Transferring text X to 
Centering character array X with only edge ragged 269 
Justifying fields of X (lengths ¥) to length G 184 
Shifting vector X right with ¥ without rotate 386 
Rightmost neighboring elements 384 
Rightmost neighboring elements cyclically 536 
Choosing Y objects out of 1X with replacement ¢ roll) 122 
Interpretation of roman numbers 342 
Polynomial with roots X — 4T 
Shifting vector X left with ¥ without rotate 387 
Shifting vector X right with ¥ without rotete 386 
Rotate first elements (10) of subvectors of Y indicated by X 
Rotation matrix for angle X (in radions) counter-clockwise 132 
Rounding, to nearest even integer for .5 = 111X 454 
Rounding to nearest even integer 453 
Rounding to nearest hundredth 464 
Rounding to neorest integer 462 
Rounding to X decimals 460 
Rounding to zero values of X close to zero 474 
List of nomes in X (one per row) 444 
Moving all blanks to end of each row 160 
Row-by-row formatting (width G) of X with ¥ decimals per row 10: 


edge of field of width Y 412 


86 


Evaluating o two 

Evaluating a two- 

Row-by- 

Inserting vector X into matrix ¥ after 
Matrix with XLil leading ones on 
Hatrix with Xli} trailing ones on 
Matrix with Xlil leading zeroes on 
Matrix with XUil trailing zeroes on 
Conversion of each 

Adding an empty 

Adding on empty 

Forming @ two~ 

Reshaping vector X into a@ one~ 
Forming a Y~ 

Forming first 

Test if vector Y is a 
Multiplication of each 

Adding X to each 

Adding X to each 


Adding an empty row into X after 
Input of 

ow-by-row formatting (width G) of X with Y decimals per 
Removing duplicate 

Removing duplicate 

Removing duplicate 

Comporison of successive 

Blank 

Removing duplicate blank 
Removing trailing blank 
Removing leading blank 

Removing blonk 

Indices of last non-blanks in 
Array with shope of Y and X as its 
Applying to columns function F defined on 
Forming a Y-row matrix with alt 
"xy! by 

Drop of Y first 

Drop of ¥ First 

Removing duplicate 

Number of 

Number of 

Number of 

Number of 

Number of 

Comparing vector Y with 

Indices of first blonks in 

"XY" For 

Average (mean value) of 

Sorting 

Sorting 


Numeric headers (elements of X) for 
Sorting 

Test if 

Adding an empty row into X after 
Formatting a numerical vector to 


Value of 

Index pairs of 

Alphabetizing X3 equal alphabets in 
Index of First 

Number of elements 
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row determinant 313 
row determinont 314 
row formatting (width G) of X with ¥ decimals per row 109 
row G = 375 
row i 172 
row i 167 
row i 168 
row i 165 
row into a number (defouvit zero) 93 
row into X after row ¥ 487 
row into X after rows Y 485 
row matrix 588 
row matrix 595 
row matrix with al! rows alike (X) 593 
row of a matrix to be expended 408 
row of array X 228 
row of X by vector Y 611 
row of Y 189 
row of ¥ 190 
Row sum of a matrix 373 
row ¥ . 487 
row ¥ of text matrix X 378 
row 109 
rows 70 
rows 206 
rows 208 
rows 344 
rows 359 
rows 218 
rows 205 
rows 211 
rows 225 
rows 217 
rows 614 
rows 514 
rows alike (xX) 593 
rows for elements of matrices 153 
rows from matrix X 388 
rows from matrix X 444 
rows from ordered matrix X 327 
rows in array X (also of a vector) 328 
rows in matrix X 444 
rows in matrix X 446 
rows in matrix X 601 
rows in matrix X 613 
rows of array X 232 
rows of array X 282 
rows of matrices 207 
rows of matrix X 325 
rows of matrix X into ascending order 8 
rows of matrix X into ascending order 9 
Rows of matrix X starting with string Y 216 
Rows of non-empty matrix X starting with a character in Y 499 
rows of table Y 102 
rows of X according to key Y (alphabetizing) 18 
rows of X contain elements differing from Y 234 
rows Y 485 
run down the page 103 
Running parity 309 
Running parity (#\) over subvectors of Y indicoted by X 254 
Running sum of Y consecutive elements of X 285 
saddle point 262 
soddle points 48 
some column of Y 395 
satisfied condition in X 559 
satisfying condition X 370 


Selecting elements of X 

Selecting elements 

Moving elements 

Replacing elements of ¥ 

Reshaping X into a 

Test if single or 

Number of elements (also of @ 

Number of elements (also of @ 
Reshaping one-element vector X into a 


Number of digit positions in 
Number of occurrences of 
Number of occurrences of 

Adding 
And~ 
Minimum 
Maximum 
or- 


Indexing 
Retrieving 
Removing every 


Joining 
Digits of X 


Alternating 
Barchart of two integer 

Interpolated value of 

Value of Taylor 

Value of Taylor 

Sum of reciprocal 

Sum of alternating reciprocal 

Hove 

Converting 

Which elements of X are not in 
Replacing elements of X in 

Replacing elements of X not in 

Union of 

Intersection of 

Identity of two 

Elements of X not in ¥ (difference of 
Which elements of X are not in set Y (difference of 


Evaluation of 

Reduction with « without respect to 
Zero array of 

if arrays of equal 
Matrix with 

Array with 

y- 

Ascending cardinal numbers (ranking, 


Test 


Area of triongle with 
Fractional port with 

Conditional elementwise change of 
Conditional elementwise change of 

Square of elements of X without change of 
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satisfying condition Y $12 

fying condition Y, zeroing others 622 
satisfying condition Y to the start of X = 43 
satisfying X with G 504 
scalar 616 
scalor 546 
scalar) 366 
scalar) 596 
scalar 374 
Scalar (dot) product of vectors 243 


scalar X (depends on OPP) 111 
scalar X in array Y 236 
scalar X in array Y 362 


scalar Y to last element of X 406 

scan (A\) over subvectors of Y indicated by X 290 
scan (L\) over subvectors of Y indicated by X 3 
scan (I\) over subvectors of Y indicated by X 2 
scan (v\) over subvectors of Y indicated by X 289 
Scan from end with a 464 

scottered elements 80 

scottered elements Y from matrix X 522 

second ment of X 469 

Selecting elements of X satisfying condition Y S12 


Selecting elements satisfying condition Y, zeroing others 
Selecting specific elements from a ‘large’ outer product 
Selection between X and Y depending on condition G 567 


Selection depending on index origin 604 
Selection depending on index origin 609 
sentences 597 
seporotely 53 


Seporating a date YYMMDD to YY, MM, DD 87 
Seperating variable length lines 579 


series (1 “1 2.2373...) 304 
series (across the page) 68 
series (X,Y) of G 67 


with coefficients ¥ ot point X 137 
with coefficients Y at point X 284 
Y+x 239 

series Y#X 238 

set of points X into First quadrant 
set of positive integers X into a mask 
set Y (difference of ) 552 

set Y by blanks / zero 480 

set Y by blanks / zero 4at 

sets, vu 497 

sets, n 500 

sets 345 

sets) 498 

sets) 552 

Setting latent expression 631 
several expressions; results forma vector 99 
shope 514 

shope ond size of X 624 

shape ore identical 357 

shape of Y ond X as its columns 
shape of Y and X as its rows 614 
shoped orray of random numbers within ¢ XU1},x{2] ] 124 
shareable) 1 

Shifting vector X left with Y¥ without rotate 
Shifting vector X right with Y without rotate 
Shur product 188 


174 
329 


S17 


387 
386 


side lengths in X (Heron's formula) 318 
sign 476 
sign 603 
sign 623 
sign 477 


622 
194 


88 


Increasing absolute valve without change of 
Conditional branch depending on 

Choosing according to 

Complementary angle Carccos 

A way to combine trigonometric functions ¢ 

Test if 

Zeroing a vector (without change oF 

lassification of elements Y into X classes of equal 


Zero array of shope ond 
Negative infinity; the 
(Real) 


Choosing 


Zero or 


Selecting 
Summation over subsets of X 
Products over subsets of X 

Maxima of elements of subsets of X 
Test for symmetricity of 

Test for antisymmetricity oF 


Best linear fit of points (X,Y) Cleost 
Predicted values of best linear fit (ieost 
Sum oF 

Sum of 


Case structure with logical switch (preferring from 
Moving elements satisfying condition ¥ to the 
Reversal (0) of subvectors 

Indices of subvectors of length Y 

Changing lengths of subvectors to 

Changing 


Rows of non-empty matrix X 

Locating Field number Y 

Rows of matrix X 

Poisson distribution of 

Arithmetic progression from X to ¥ with 
Arithmetic progression of Y numbers from X with 
Definite integral of F(X) in range Y with G 
Fifo 

Syntex error to 

Undertining a 

Choosing a 

Transformation of alphanumeric 

First occurrence of 

First occurrence of 

Occurrences of 

Occurrences of 

Occurrences of 


sin X co. 
single o 
ze) 

et 
Size oF 
size oF 
smaitest 
solution 
Sorting 
Sorting 
Sorting 
sorting 
Sorting 
Sorting 
Sorting 
Sorting 
Sorting 
Sorting 
Sorting 
Sorting 
space de, 
Spocing 
Spocing 
specific 
specifie 
specifie 
specifie 
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134 
ss ¥) 130 
rr scalar 546 

608 

56 
range of elements of X 312 

x 624 

representable value 334 

of quadratic equation with coefficients X 

@ matrix according to ¥:th column 33 

@ matrix into lexicographic order 19 

@ motrix into reverse lexicographic order 
direction during execution 34 

indices X according to dota Y 32 
rows of motrix X into ascending order 8 
rows of matrix X into ascending order 9 
rows of X according to key Y (alphabetizing) 
subdvectors of lengths Y 5 

X into ascending order 35 
X into descending order 44 
Y according toX 36 
pending on the type oF X (Fill element) 409 
out text 490 
ovt text 580 

elements froma ‘large’ outer product 194 
by Y Bat 
d by Y 248 
doy Y 213 


square matrix X 520 
squore matrix X 519 


Square o: 
) 


squares 
squares 

Stondord 
stort) 

stort of 
starting 
starting 
starting 
starting 
Star 
Stor. 
Starting 
Starting 
starting 
starting 
starting 
states X 


steps (' 
stock ¥ 
stop exe 
string 

string a 
string £ 
string X 
string X 
string X 
string X 
string X 


f elements of X without change of sign 477 
128 
125 

of X = 242 

of X = 246 

deviation of X 319 

115 

x 43 

ot indices X 40 

ot X44 02 


indicators 278 

indicotors of subvectors to lengths 423 
points for X fields of width Y 405 

points for X in indices pointed by Y 540 
points of equal groups 418 

positions of subvectors (lengths in X) 296 
with o choracter in Y¥ 499 

with fiest element of X 283 


with string Y 216 
with average number Y 140 

454 

557 
x'eF) ot 
decremented with X u1 2386 
cution 629 

586 
jccording to boolean value G 493 
nto numeric = 78 

in matrix Y 229 

in string Y 178 

in string ¥Y 147 

in string Y 176 

in string Y 219 


363 


38 


18 
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Occurrences of string X in string ¥Y 147 
Occurrences of string X in string ¥Y 176 
Occurrences of string X in string Y 219 
Rows of matrix X starting with string ¥ 216 
First occurrence of string X in string Y 178 


Case structure according to key vector G 117 
Case structure with an encoded branch destination 66 
Case structure with integer switch 116 
Case structure with logical switch (preferring from start) 115 
Test if Y is a subset of X (Ye X) 354 
Matrix for choosing ali subsets of X (truth table) 59 
Maxima of elements of subsets of X specified by Y 213 
Summation over subsets of X specified by Y 241 
Products over subsets of X specified by Y 244 
Insert vector for Xli] zeroes ofter i:th subvector 265 
hh subvector of Y (subvectors indicated by X) 300 
Storting positions of subvectors (lengths in X) 296 
Reversal (0) of | subvectors having lengths Y — 39 
G:th subvector of Y (  subvectors indicated by X) 300 
Indices of | subvectors of length Y starting ot X+1 202 
Sorting subvectors of lengths ¥ 5 
Sums over (+/)  subvectors of X, lengths in Y 257 


Sums over (+/) subvectors of Y indicated by X 291 

Or-reduction (v/) of subvectors of Y indicoted by X 491 

And-reduction (A/) of  subvectors of Y indicated by X 492 
First ones of _ subvectors of Y indicated by X (<\)_ 424 

Minima (L/) of elements of  subvectors of Y indicated by X 6 

Maxima (1/) of elements of subvectors of Y indicat x aN 

Grading down subvectors of Y indicoted by X = 15. 

Grading up subvectors of ¥ indicated by X 7 

Maximum scon (1\) over  subvectors of Y indicated by X 2 

Minimum scan (\\) over  subvectors of Y indicated by X 3 

Running pority (#\) over subvectors of Y indicated by X 254 

Cumulative sum (+\) over  subvectors of ¥ indicated by X 255 

Or-scon (v\) over subvectors of Y indicated by X 289 

And-scan (A\) over subvectors of Y indicated by X 290 

Rotate first elements (10) of subvectors of Y indicated by X 21 


Reversal (0) of subvectors storting ot indices X 40 
Changing lengths of _ subvectors to ending indicators 277 
Changing starting indicators of subvectors to lengths 423 
Chenging lengths of | subvectors to starting indicotors 278 
Lengths of subvectors with equal elements 413 
Sum elements of X marked by succeeding identicals in Y 284 
(Cyclic) compression of successive blanks 494 
Pairwise differences of successive columns (inverse of +\) 383 
Pairwise differences of succes! elements of vector X 420 
Pairwise ratios of succes elements of vector X 419 
Differences of successive elements of X along direction Y 436 
Comparison of successive rows 344 
Successive tronsposes of G (X after Y¥: XBYMG) 523 
Cumulative sum 310 
Alternating sum 369 
Matrix sum 194 
Cumulative sum (+\) over subvectors of Y indicated by X 255 
Restoring argument of cumulative sum (inverse of +\) 442 
Sum elements of X marked by succeeding identicals in Y 284 
Column sum of a matrix 372 
Row sum of a matrix 373 
Sum of alternating reciprocal series Y+X 238 
Sum of elements of X 374 
Sum of numbers in character matrix X 104 
Sum of reciprocal series Y+X 239 
Sum of squares of X 242 
Sum of squares of X 246 
Running sum of Y consecutive elements of X 285 
Sum over elements of X determined by elements of Y 150 


90 


Case structure with integer 
Cose structure with logical 
Test for 
Test for 


Arithmetic precision of the 

Maximum 

Nuttiplicetion 

Comparison 

Divisidility 

All binary representations up to X (truth 
Matrix for choosing al! subsets of X (truth 
All binary representations with X bits (truth 
Extending a distance 

Numeric headers (elements of X) for rows of 


Number of permutations of X objects 
Number of combinations of X objects 


Vatue of 


Vatue of 
Hondling array X 


Entering from 
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Summation over subsets of X specified by Y 241 
Sums according to codes G 152 
Sums over (+/) sudvectors of X, 
Sums over (+/) subvectors of Y 
switch 116 

switch (preferring from start) 115 
symmetricity of matrix X 86 
symmetricity of squore motrix X 520 
Syntax error to stop execution 629 
system (in decimals) 450 

toble 183 

toble 199 

table 169 

table 164 


lengths in Y 257 
dicated by X 294 


tabled 52 
teble) 59 
teble) 60 


teble to next leg 224 
teble Y 102 

Take of at most X elements from Y 394 

token Y at a time 135 

taken ¥ at a time 142 

Toking every h element of X 467 

Toylor series with coefficients Y at point X 137 
Taylor series with coefficients Y of point X 281 
temporarily as a vector 592 

Temporary rave! of X for indexing with G 584 
Temporary ravel of X for indexing with G 585 

dota excee ig input (printing) width 598 
ontisymmetricity of matrix X 85 
antisymmetricity of square matrix X 519 
symmetricity of matrix X 86 
symmetricity of square matrix X 520 


ali elements of vector X are equal 159 
all elements of vector X are equal 214 
atl elements of vector X are equal 215 
all elements of vector X are equal Sit 
ail elements of vector X are equal 315 
al! elements of vector X ore equal 316 
ail elements of vector X ore equal 317 
all elements of vector X are equal 324 
all elements of vector X are equal 340 
ail elements of vector X are equal 344 
all elements of vector X are equal 343 
all elements of vector X are equal 347 
alt elements of vector X are equal 349 
all elements of vector X ore equal 352 
alt elements of vector X ore equal 354 
at! elements of vector X ore equal 358 


on efement differs from the next one 431 
en element differs from the previous one 
errays are identicat 544 

orrays of equal shape ore identical 357 
Test if each element of X occurs only once 353 
Test if even 473 

Test if integer 457 

Test if numeric 400 

Test if numeric 486 

Test if numeric and converting into numeric form 
Test if rows of X contain elements differing from ¥ 
Test if single or scalar 546 

Test if vector 547 

Test if vector ¥ is a row of array X 228 

Test if X and Y¥ are permutations of each other 
Test if X and Y have elements in common 348 
Test if X is a leop year 463 


4 


432 


Moving all blanks to end of 
Conditional in 
Spacing out 

Spacing out 

Centering 

Centering 

Input of row ¥ of 
Transferring 
Locations of 
Locations of 

Locations of 
Locations of 

a! numbers of words in X 
Zeroing elements of Y depending on 

Transpose of planes of a ronk 

Replicating a dimension of rank 

Number of combinations of X objects token Y at a 
Number of permutations of X objects token Y at a 
Representation of current 

Representation of current 

Duplicating vector X ¥ 

Replicote Ylil xi} 

Replicate Ylil xti} 

Replicate Yli) xlil 

Compound interest for principals ¥ at rates G % in 
Removing 

Removing 

Removing 

Removing leading and 

Removing 

Removing 

Removing 

Removing 

Removing 

Matrix with xi] 

Groups of ones in Y pointed by X Cor 

Removing leading» multiple ond 

Matrix with Xi} 


Ord: 


Extending o 
Forming a 
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Test X% is a lower triangular matrix 162 
Test if X is a permutation vector 20 
Test if X is a permutation vector 158 
Test X is a permutation vector 346 
Test X is a valid APL name 322 
Test X is an empty array 848 
Test X is an integer within range | GH) 224 
Test if X is on upper triangular matrix 164 
Test if X is boolean 350 
Test X is in ascending order along direction Y 268 
Test X is in descending order along direction Y 270 
Test X is within range ( Y{1},¥l2] ) 180 
Test X is within range ( YU1s},¥C25] ) 233 
Test X is within range € YU1s),¥L23] 1 234 
Test X is within range ( ¥Uis)e¥E25] ] 235 
Test X is within ronge ( YU41,¥2] 2 564 
Test X is within range { YUil,¥l21 ] 565 
Test if Y is a subset of X (Y ¢ X) 354 
text 42 
text 508 
text 490 
text 580 


text line X into a field of width Y 323 

text line X into a field of width Y 393 
text matrix X 378 

text X to right edge of field of width ¥ 412 
texts between and including quotes 287 
texts between and including quotes 293 

texts between quotes 288 

texts between quotes 294 

that indices Y point to 177 

their values 545 

the orrey $27 

three orray X Y-fold 200 

time 142 

time 135 

time (24 hour clock) 64 

time (12 hour clock) 105 

times 610 
times (for all i) 
times (for alt i) 251 
times (for alt i) 
times X 146 

trailing blank columns 209 

trailing blank columns 272 

trailing blonk rows 205 

trailing blanks 259 

trailing blonks 73 

trailing blanks 266 

trailing blanks 298 

treiling blanks 397 

trailing blonks 428 

trailing ones on row i 167 

trailing parts) 256 

trailing Y's 379 

trailing zeroes on row i 165 

Tronsfercing text X to right edge of field of width Y 412 
Transformation from degrees to radians 134 
Transformation from radians to degrees 133 
Transformation of alphanumeric string into numeric 78 
Tronsforming connection matrix X into @ node matrix 148 
Transforming connectivity list X into a connectivity matrix 
Transforming connectivity matrix X into a connectivity list 
Transforming node matrix X into a connection matrix 157 
trensitive binory relation 230 

transitive closure 112 


1 
50 
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Trenspose matrix X on condition Y 518 
Trenspose of planes of a rank three array 527 
Successive transposes of G (X after ¥: XOYOG) 523 
«  Trenspose" of matrix X with column Fields of width Y 515 
Binomial distribution of X trials with probability Y 128 


Pascal's triangle of order X (binomial coefficients) 136 
Arec of triangle with side lengths in X (Heron's formula) 318 
Test if X is an upper triangulor matrix 161 
XxX upper triangular matrix 195 
Test if X is a tower triangular matrix 162 


XxX lower triangular matrix 196 
X first triongulor numbers 302 
A woy to combine trigonometric functions (sin X cos Y) 130 


All binary representations up to X ( truth tabled 52 
Matrix for choosing all subsets of X (truth table) 39 
All binary representations with X bits ( truth table) 60 


Turn off all ones after first one 307 
Turn off all ones ofter first zero 306 
Turn on all zeroes ofter first one 304 


Turn on all zerces after first zero 308 

Forming @ two-column matrix 589 

Reshaping vector X into a two-column motrix 594 
Barchart of two integer series (across the page) 68 


Product of two polynomials with coefficients X ond Y 163 
Evaluoting a two-row determinont 313 
Evaluating a two-row determinant 314 
Forming @ two-row matrix 588 
Identity of two sets 345 
Zero or space depending on the type of X (Fill element) 409 


Reduction in dimension Y» rank unchanged 502 
Merging X,Y, Z... under control of G (mesh) 11 
Merging X and Y under control of G (mesh) 12 
Merging X and ¥ under control of G (mesh) 16 
Merging X ond Y under contro! of G (mesh) 34 


Merging X and Y under contro! of G (mesh) 482 
Undertining a string 586 
Undertining words 488 
Changing index of an  unfound element to zero 472 
Changing index of an  unfound element to zero (not effective) 544 
Union of sets, v 497 
Fifo stock Y decremented with X units 286 
Duplicating element of X belonging to ¥s1tX until next found 297 


Grade up according to key Y 30 
Grading up subvectors of Y indicated by X 7 
All primes up to X 175 
All binary representations up to X (truth table) 52 
Number of decimals (¢ up to Y) of elements of X 149 


Incrementing cyclic counter X with upper limit Y 64 
Test if X is an upper triangular matrix 164 
XxX upper triengular matrix 195 
Using a variable named according to X 88 
Using boolean matrix Y in expanding X 489 
Test if X is a valid APL nome 322 
Output of assigned numeric value 627 
Output of assigned value 630 
Arithmetic average (meon valve) 365 
Positive infinity; the largest representable value 337 
Negative infinity the smallest representable value 334 
Arithmetic average (mean value), also for an empty array 332 
Average (mean value) of columns of matrix X 326 
Average (mean value) of elements of X along direction Y 364 
Average (mean value) of rows of matrix X 325 
Arithmetic average (mean value) of X weighted by Y 237 
Giving a numeric default value for input 97 
Giving a character default volue for input 403 
Limiting indices and giving @ defovit value G 458 


Choosing a string according to boolean 
Changing X if a new input 

Future 

Present 


Interpolated 


Increasing absolute 

Indexing with boolean 

Changing elements in X with 

Converting expression X to numeric form with default 
Avoiding division by zero error (gets 
Zeroing all boolean 

Zeroing elements of Y depending on their 
Barchart of integer 

Barchart of integer 

Predicted 

Predicted 

Assign 

Rounding to zero 

Formatting with zero 

Replacing all 

Separating 

Using a 

Assign values of expressions in X to 


‘Position’ matrix of a 

Index origin (O10) as a 

First column as a 

Empty numeric 

Test if 

Test if X is a permutation 

Test if X is a permutation 

Test if X is a permutation 

Handling array X temporarily os a 
Removing duplicates from on ordered 
Number of rows in array X (also of a 
veral expressions; results forma 


Evaluation of 


Zeroing a 

Insert 

Insert 

Case structure according to key 
Boolean 

Booleon 

Formatting a numerical 
Expansion 

Exponsion 

All indices of 

Indices of ones in logical 
Indices of ones in logical 
Indices of ones in logical 
Removing duplicate Y's from 


Removing elements ¥ from 
Moving index of width ¥ for 
Index of key Y in key 

Removing elements Y from end of 


value 
value 

value 

value 

Value 

Value 

Value 

Value 

value 

Value 

Value 

value 

value 

value 

value 

value 

values 
values 
values 
values 
values 
value: 
value; 
values 
values 
value 

variab 
variob 
variob 
Varian 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
Vector 
vector 
Vector 
Vector 
Vector 
vector 
vector 
vector 
vector 
Vector 
vector 
Vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
vector 
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G 493 
is given 92 
of cash flows X at interest rate Y% 82 
of cash flows X at interest rate Y% 77 
of polynomial with coefficients Y ot points X 69 
of polynomial with coefficients Y at point X 83 
of polynomial with coefficients ¥ at point X 227 
of saddle point 262 
of series (X,Y) at G 67 
of Taylor series with coefficients Y at point X 137 
of Taylor series with coefficients Y at point X 284 
without change of sign 475 
X (plotting a curve) 605 
YU1] into ¥t21 380 
y 94 
zero) 572 
566 
545 
(across the page) 174 
(down the page) 166 
of best linear fit (least squares) 125 
of exponential (curve) fit 124 
of expressions in X to voriables nomed in Y 98 
of X close to zero 474 
replaced by blanks 108 
YU1) by Y{21 in X 425 
te length lin 579 
le named according to X 88 
les nomed in ¥ 98 
ce (dispersion) of X 320 
143 
560 
607 
563 
547 
20 
158 
346 
592 
422 
> 328 
99 
(cross) product of vectors 528 
(without change of size) 608 
(XU Vp) OL21p90) 5 (XLS 1p tds 252 
(XU pt) CPE 1p0), CXEZ pt dese. 247 
CHU 40 KEL DD CHEZ DHX 21) CLES IAAXESD yee. 249 
for Xtil elements before i:th element 279 
for Xlil zeroes after i:th subvector 265 
G 447 
of length Y with ones in tocations X $43 
of length Y with X ones on the left, the rest zeroes 407 
of length Y with zeroes in locations X 539 
to expond a new element after each one in X S07 
to run down the page 103 
with zero after indices Y 27 
with zero after indices Y $38 
x 556 
x we 
x 280 
xX 506 
xX 426 
x 509 
x 201 
X 5352 
X 427 
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Removing elements Y from beginning of 

Pairwise rotios of successive elements of 
Catenoting G elements H after indices ¥ in 
Catenating G elements H before indices ¥ in 
Removing elements Y¥ from beginning and end of 
Pairwise differences of successive elements of 
Field lengths of 

Inserting Y *'s into 

all elements of 
all elements of 
all elements of 
all elements of 
all elements of 
all elements of 
all elements of 
all elements of 
all elements of 
atl elements of 
all elements of 
all elements of 
Test if all elements of 
Test if all! elements of 
Test if afl elements of 
Tost if all elements of 
Reshaping numeric 
Reshaping 
Reshaping 
Reshaping 
one-elenent 
Reshaping 
Inserting 
Shifting 
Reverse 
Shifting 
Duplicating 
Multiplication of each row of X by 
Multiplication of each column of matrix X by 
Test if 

Inserting 

Comparing 

Scalar (dot) product of 

Vector (cross) product of 

Integer representation of logical 


Index of first differing element in 


Merging 
rt 


Arithmetic average (mean value) of X 
Maximum of X with 

Minimum of X with 

Indexing 


Formatting X with H decimats in Fields of 
Row-by-row Formatting ¢ 

Division to ¥ classes with 

Ending points for X fields oF 

Starting points for X Fields of 

Centering text line X into a Field of 
Centering text line X into a Field of 
Transferring text X to right edge of Field of 
“Transpose™ of matrix X with column fields of 
Leading zeroes for positive numbers X in fields oF 
Moving index of 
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vector X 435 
vector X 419 
vector X 28 
vector X 29 
vector X 416 
vector X 420 
vector X3 G +* ending indices 414 
vector X ofter indices G 26 
vector X ore equal 159 
vector X are equal 244 
vector X are equal 215. 
vector X are equal 3114 
vector X are equal 315, 
vector X ore equal 316 
vector X ore equal 317 
vector X are equal 324 
vector X ere equal 340 
vector X are equal 344 
vector X are equal 343 
vector X are equal 347. 
vector X are equal 349 
vector X are equal 352 
vector X ore equal 354 
vector X are equal 358 
vector X into a one-column motrix 203 
vector X into a one-column matrix 534 
vector X into a one-column matrix 594 
vector X into a one-row matrix 595 


vector X into a scalar 374 
vector X into a two-column matrix 591 

vector X into matrix Y after row G 375 

vector X left with Y without rotate 387 

vector X on condition ¥Y 533 

vector X right with Y without rotate 386 

vector X ¥ times 610 

vector ¥ 611 

vector Y 516 

vector ¥ is a row of array X 228 

vector ¥ to the end of matrix X 376 

vector ¥ with rows of array X 232 

vectors 243 

vectors 528 

vectors 84 

Vectors as matrices in catenation 273 

Vectors as matrices in catenation 274 

vectors X and Y 584 

vectors X and ¥ alternately 578 

way to combine trigonometric functions (sin X cos ¥) 130 
weighted by ¥ 237 

weights Y 222 

weights ¥ 223 

when rank is not known beforehand 100 

Which class do elements of X belong to 181 

Which elements of X are not in set Y (difference of sets) 552 
Widening matrix X to be compatible with Y 391 

width G 110 

width G) of X with ¥ decimals per row 109 

width Hy minimum G 173 


width Y 404 
width Y 405 
width Y 323 
width Y 393 
width Y 412 
width Y 515 
width Y 106 
width ¥ for vector X 204 


Entering from terminal data exceeding input (printing) 
Editing X with ¥ v- 

Y-shaped array of random numbers 

Test if X is an integer 

Test if 

Test if 

Test if 

Test if 

Test if 

Test if 

Increasing absolute value 

Square of elements of X 

Zeroing a vector ¢ 

Choosing Y¥ objects out of \X 

Reduction with a 

Shifting vector X left with ¥ 

Shifting vector X right with Y 

First 

Under tining 

Ordinal numbers of 

Randomizing random numbers (in OLX in a 
Test if X is a leap 

Number of days in month X of 

Separating a date YYMMDD to 

Separating a date 

Turn off all ones after first 

Turn on all zeroes ofter first 

Rounding to zero values of X close to 
Changing index of an unfound element to 
Avoiding division by zero error (gets value 
Conversion of each row into a number (default 
Positive maximum, at least 

Changing index of an unfound element to 
Expansion vector with 

Exponsion vector with 


eB AS AS 


Avoiding divi 


on by 


Rounding to 
Formatting with 

Removing leading 

Replacing elements of X in set Y by blanks / 
Replacing elements of X not in set Y by blanks / 
Turn on all 

Turn on all 

Insert vector for Xtil 

Leading 

Boolean vector of length Y¥ with 

Matrix with Xlil leading 

Matrix with XCil trailing 

Replacing elements of X not fulfilling ¥ by blanks / 
Converting 

Vector of fength Y with X ones on the left, the rest 


Selecting elements satisfying condition Y» 


width 
wise 


within 
within 
within 
within 


withi 
withi 
withi 
withi 
wi tho 
witho 
witho 
witho 
witho 
witho 
wi tho 
word 
words 
words 


workspace) 


yeor 
yeor 
YY, m 
YYMMD. 
zero 
zero 
zero 
zero 
zero) 
zero) 
zero 
zero 
zero 
zero 
Zero 
zero 
Zero 
zero 
zero 
zeroe 
zeroe. 
zeroe 
zeroe: 
zeroe: 
zeroe: 
zeroe: 
zeroe: 
zeroe: 
zeroe. 
zeroe. 
zeroe. 
zeroe 
Zeroi: 
Zeroi. 
Zeroi. 
zeroi 
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598 
263 

CxULV,xE2) 2 124 
ronge | GH) 224 
range { YIts1,¥f23] 9 
range ( YU131,¥f231 ] 
n range ( YUis},¥E231 1 
n ronge C ¥U1},¥C21 
n ronge ( ¥{i1+¥121 
a range ( YUi1,¥I21 J 
ut change of sign 475 
ut change of sign 477 
ut change of size) 608 
ut replacement (deal) 123 
ut respect to shape 511 
ut rotate 387 
ut rotate 386 

inX 404 

488 

in X that 

245 


233 

234 

235 
180 
564 
565 


indices Y point to 177 

463 
ye 
MM, DD ST 
D to YY, MM,» DD $87 

306 

308 

474 

472 

572 
93 

(also for empty X) 
(not effective) 541 
after indices Y 27 
efter indices Y 538 
erray of shope and size of X 
error (gets value zero) $72 
or space depending on the type of X (Fill element) 
values of X close to zero 474 
velues replaced by blenks 108 
S437 
5 480 
so 48h 
s after 


334 


624 
409 


first one 304 
s after first zero 308 

s after i:th subvector 268 

s for positive numbers X in fields of width ¥ 
s in locations X 539 

son row i 168 

son row i 165 

5 483 
s toy 
s 407 
ng a vector (without change of size) 
ng atl boolean valves 566 

ng elements of Y depending on their values 
ng others 622 : 


106 


574 
608 
545 


